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I  I NTUOniKTION 

Coal hns been a principal source ol' energy in Eastern Europe and 

the USSR for centuries.  The presence of substantial high-quality coal 

deposits that could be readily recovered typically determined the di- 

mensions of economic growth in this area.  Efforts to obtain secure sup- 

plies of these and other essential raw materials frequently contributed 

to the sequence of conflicts that raged over this area.  Although in 

recent years, a shift away from coal toward other fuels has reduced its 

percentage share of total energy supply in the region and in individual 

countries, the absolute amount of coal production has continued to grow. 

Therefore, knowledge of the coal resources and recoverable reserves in 

the USSR and Eastern Kurope will provide a perspective for present and 

projected future energy requirements. 

A,  Coal Rank 

Coals  are   ranked    by the  amount  of   volatile matter they contain. 

Common terms  for coal  rank are: 

USSR 
and Eastern Europe 

Hard coal 

Brown coal 

Peat 

U.S.   Equivalent 

Anthracite  and bituminous 

Sub-bituminous  and   lignite 

Peat 

U,S,   Bureau  of  Mines  -  rank denotes  the  degree  of  progressive  altera- 
tion and devolatilization of  coal. 

üMassaaü ^a-u:'~'A^-i--aJ 



■ 

■ 

-> ",. detailed cl.esmctlon syate. la employe.,  ,,, Soviet .orte„ 

 " "  '""^ '-—'■  «"-nnv,   , ,   .,,„,_,;. 
""'•    '   "■-"-M   .....  ,„   i„,,,„.t.k ,„„„,„, I Is ,     | 
wll"  ".«.   tint,,   In  T.l.u.   „-j.     Alt|u, 

S   <,orii|).i red 

"Kh   Ulis   cliiss Mi <■;,!, I,,,,   w 

Table B-l 

COMPARISON  OF CLASSIFICATION  SYSTEMS 

i 1 I   lie   used 

Soviet 
* 

System 
US Equivalent 

Name and 

Description, 

)      if anv 
Name Symbols 

A 

Volatil 

(Percen 
es 

t) 
Carbons 

(Percent 

Anthracite < 8 

Lean T <17 90-95 Anthracite 

Dry steam PS 12-18 88-94  " 

Coking coal 

Fatty steam 

K 

PZH 

18-26 

26-36 

87-92 

84-90 J 

Bituminous 

(Low-medium 

volatile) 

Gassy 

Dry long 

flame 

G 

D 

36-44 

-.42 

78-89 

75-86 

Bituminous 

(high 

volatile) 

Dry long 

flame 
DB •^.42 <75 Sub-bituminous 

Brown coal B ■>42 - <75 Lignite 

t     P.  Averitt,   R.,   U^jGeoI^glc^S^e^june^  1275   (1969). 

at  times   in  this  appendix,   the  principal  empnasis will  be  on  the 

mon terms  given  above. 
com- 
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B.   Ilesources and Reserves 

Resources and reserves are two related but separate aspects of the 

energy raw materials occurring in the USSR and Kastern Europe.  These 

terms are defined according to the practice of the U.S. Geological Sur- 
* 

vey. 

• Resources are deposits of fuels with known characteristics. 

The term includes mineral deposits that have been identi- 

fied by geologists, as well as those less positively identi- 

fied in known districts and lesser known areas.  Resources 

are therefore the amounts deposited by nature, and ordinarily 
will refer to very large numbers. 

• Reserves are the relatively smaller amounts of identified 

resources that may be recovered economically by present or 

foreseeable technology.  Reserves are therefore less plenti- 

ful than resources.  Reserves may be further subdivided by 

degree of certainty, and it is common to encounter "proved" 

(or "proven"), "probable," or "possible" categories. 

To distinguish between resources and reserves is, unfortunately, 

not a simple matter, because the USSR employs a different classification 

system: 

Soviet System of Reserve Classificati on 

Category Description;  U.S. Equivalent 

Proved reserves 

Probable reserves 

Inferred reserves 

Initial development done 

Preliminary exploration done 

Speculative reserves 

Reconnaissance data only 

Predicted on geologic principles 

Problem:  Data often are aggregates of several 

categories (A+B+C1, etc.) 

A 

B 

C 

Cl 
c2 
D 

IJ1 
Do 

"United States Mineral Resources," U.S. Geological Survey Profes- 

sional Paper 820, D. A. Brobst and W. P. Pratt, Editors, 1973. 
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'> ".„.,«, u „„„„„..^ t0 descrlbe .,reserve5i„ this ^^^ ^^^^ 
...-c-iLo«   ■V,s„„„l!s.. „B  „,,„  „,„„    becnuse ^^^   ^^ ^^ 

' "   lS  ""'   imU"k"-'    ■'■"■■".   '"» »t-tlatl-  Klvc.„   u,   .„„...„„.a 
-eB„,.ies  O1.   the Sovlot  cla9slfloatlon wlll   ^  ^ ^^   ^  ^^ ^^ 

or  Heposlts  that  cn„„„t  be  recovei,ed.     „,  orter to ^  ^ ^ 

P.r.bl8 to U.S. .eserve data, a recoverabllity factor nust ba appMad 

to the Soviet data. A1though ln many cases such factors my ^ ^^ 

fro» the  Uteeature,   ln othe, e.see the, may o.ly  he estimted  o„ the 

basts of eKperieoc, with similar deposits    lead(n„ e„ 
^oaics,   leading to an element of un- 

certainty in arrlving at „^„^ ^^ ot ^ ^ ^^ 

further prohiem  is  that  the Sonets  often report  reserve   Cactueil, 

resonrce, data as ,egregates of several oate.ories   (A+B+C.  etc  ,      Thls 

Praettoe complloates  ,nalysls  ot actoal  reeoverahie  reserves,   hecaose 

Of   its  inherent  nncertatntv  regarding deposit  charaeteristlcs.     «though 

there  Is   uttle  alternative  to empioylng  such data   in  this  a„alysis 

great  care has  heen ta.en to   (!,   recognt.e data  of  comparahle degrees 
of  certaintv  and   (2)   analyze  thM  .„ ^  ^  ^^ ^ ^ ^^ 

comparison .ith  values  for similar materials  occurring  In the United 

States.    Emphasis has heen placed on reserves as defined hy the Ceo- 

logic.1 survey   less certain „r .„hlguous Soviet data are classed as 

resources.    This practice,  although conservative In some respects,  pro- 

vides a realistic acoomt of the potential development of e„ergy sources 

Hodghlns, Soviet LeT,^ tic" alf f '"T^    ^ '■  *' 1961).   prentice-Hall,   Inc.,  Englewood Cliffs,   N.J., 



II  CüAL RESOURCES OF 'niE USSR 

Assessment of the coal resources of the Soviet Union is a complex 

statistical puzzle.  There are a number of estimates of varying detail, 

each purporting to be the accurate estimate.  All such estimates prob- 

ably need to be taken with a certain degree of skepticism.  In this 

work, we shall employ two principal estimates, those of "geological 

reserves" and "minable reserves" that were reported by Soviet sources 
* t 

as of January 1, 1956,  and again on January 1, 1966.  These estimates 

are slightly different in detail, as the 1956 estimate (^ited by 

Hodgkins) includes both "geological" and "minable" reserves according 

to Soviet standards, while the 1966 estimate mentions only the "minable" 

reserves—yet the data in this category and in other categories of 

"proved" resources, etc. are virtually identical with those in the 

earlier work.  For purposes of this analysis, we regard these estimates 

as essentially the same.  Reliance is placed on these estimates because 

of their detail and similarity.  However, the situation is complicated 

by a more recent, partial "reserve" estirrate as of January 1, 1968. 

This estimate is considered a partial estimate because several coal- 

bearing regions included in the earlier estimates are omitted from the 

latest figures.  We shall employ the more complete earlier estimates as 

the basis for evaluation of the Soviet coal situation. 

To place these estimates in perspective, principal features are 

compared in Table B-2.  The table shows that the 1956 and 1966 estimated 

total "geological reserves" (resources) of coal in the Soviet Union are 

about 8,670 billion tons.  In contrast, the 1968 estimate is "only" 

See J. A.  Hodgkins, Soviet Power (Prentice Hall, Inc., Englewood 
Cliffs, N.J., 1961). 

V. V. Strlshkov, "The Mineral Industry of the USSR," Minerals Yearbook, 

Vol. Ill, p. 765,^^. Dept. of Interior (U.S. Government Printing Of- 
fice, Washington, D.C., 1972). 

«^ «Eg-- 
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Table  8-2 

COMPAhlSON OF REC^m1  USSR I. 

(Billions of 
"SOURCE  ESTIMATES 

European  Part 

Oonets 
Moscow 

echo™ 
vov-Volyn 

other deposits 

Ura Is 

East of Urnls 

Kuznetsk 

Kansk-Achlnnk 

Minusinsk 

Irkutsk 

Taimyr 

Tunouska 

South Yakutsk 

Karaganda 
I'bn^nni 

Eklbas^uz 

Malkyubei. 
Lena 

Sureya 
Uglov 

Suchan 

Central Asia 

Sakhalin 
Sulfun 

Other Kazakstan 

Otlier deposits 

Total 

Geological Resdrves 
1/1/56  and  66 

■ »0.6 

24.3 

344.5 

1.8 

1.6 

Klzel 1.06 
Chelyabinsk 1.63 
South Ural  Basin 1.76 
Other deposits 0.96 

905.30 

1,220.30 

36.94 

88.90 
583.50 

1,744.77 
40.05 

51.23 

36.49 

12.21 

21.01 

2,647.24 

25.02 

1.02 
1.43 

40.78 

20.09 

1.66 

16.94 

8,669.3 

Mlnable 

Reserves' 
Cateeorle» A+H-tr 

•ves Hodgklns   "Proved" 
1/1/68 1/1/56 and 66 1/1/56 1/1/66 1/1/68 

128.0 190.0 57.16 39.14 40.5 
19.5 17.5 8.89 4.42 5.0 

2-4.5 262.4 4.10 6.89 7.9 - 1.4 1.65 0.76 „ 
" 1.5 0.06 0.4 _ 

1.06 

1.51 

1.46 

0.88 

725.0 804.17 
601.0 1,207.79 
32.5 36.30 
76.2 67.35 

2J5.0 511.58 
2,345.0 1,516.02 

21.9 39.66 

6:U3 46.55 
61.3 35.40 
10.1 10.76 
5.7 13.42 

1,647.0 2,417.98 

- 24,94 

- 0.85 
- 1.40 
67.6 38.29 
- 19.41 
- 1.62 

- 14.42 
- 10.0 

- 7.2 

3.6 

- 42P.3 

0.61 

!.37 

1.56 

0.03 

70.88 

35.00 

2.31 

5.17 

0.25 

1.40 
0.65 

10.30 

6.32 
9.11 

1.33 

1.79 

1.08 

0.65 
0.19 

3.55 

2.01 

0.37 

1.81 

0.58 

0.86 

1.29 

0.29 

6,800.0 

52.51 66.2 
68.15 72.0 
2.68 2.8 
6.77 V.O 
(,.14 0.14 
1.81 1.9 
2.05 2.58 
7.56 7.6 
6.29 6.2 
7.28 7.4 

1.76 l.T 
2.35 2   3 
0.81 . 
0.3 

0.2 .. 
4.3 4.2 
2.08 - 
0.02 - 
2.40 - 
0.68 - 
5.46 - 
1.07 - 
2.26 - 

7,764.3 241.21 237.2 261.0 

NOT  REPRODUCIBLE 



^^^'^Tw^w^'^"^^ 

6,800 hi 11 ion tons; note from the table that resources at several areas 

are omitted in the latest estimate.  The latest estimate also differs 

from the u-aflier ones by including lignite only to a depth of 600 meters, 

rathor than 1,800 meters, as formerly.  The 1956 and 1966 estimates of 

"minable reserves" are identical (differing in original sources only in 

rounding).  The "proved" reserves from the several deposits are also 

rather similar among the several estimates, with the exact amounts 

frequently varying within likely uncertainties in estimating (10-20 

percent).  Thus, further support is given for the use of the earlier 

estimates £.s a basis for analysis. 

The total remaining coal resources of the USSR are thus taken to 

be 8,670 billion tons.  This represents the largest accumulation of coal 

in the world, nearly three times as great as that of the United States 

(Table B-3).  m fact, estimated Soviet coal resources within 300 meters 

of the surface alone (Table B-4) are roughly comparable to the total 

remaining U.S. resources Table B-3.  Approximately two-thirds of Soviet 

resources are hard coal, with the remaining third being largely brown 

coal. 

Table B-3 

COMPARISON OF U.S.A.   AND USSR COAL RESOURCES 
(Billions of Metric Tons) 

Total estimated  re- 
maining resources 

Proved  and  probable 
resources 

Estimated  recoverable 
reserves 

U.S.A. 

2,912 

1,415 

168 

USSR 

8,670 

1,183 

154' 

U.S.A.   as percent 
of USSR 

33% 

120 

109 

SRI  estimate, 

lt><:,flHn . 



«'»JIJU^I^IWJPIIIIJPI« ■miilimviivaffasfiigfga i mmmmmmmfKfm 

--   ...    - 

Table B-4 

SUMMARY OF COAL RESOURCES  OF THE  USSR 
(Billions of Metric  Tons) 

Remaining Resources 

By Degree of Reliability 

Proven 

Probable 

Possible 

Total 

By Depth Zones   (meters) 

0-300 

300-600 

600-1,200 

1,200-1,800 

By Classification 

A &  T 

PS,   K,   PZH 

G 

D 

DB 

B 

Totals 

241.21 

941.89 

7,486.41 

8,669.51 

2,351.51 

1,779.88 

2,838.03 

1,700.09 

1,080.45 

1,952.71 

819.32 

1,330.02 

474.09 

3,012,91 
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Clearly, the apparent coal resources of the Soviet Union are 

enormous.  However, as Table B-4 shows, these resources are not well- 

known:  "proven" and "probable" resources total "only" about 1,183 

1)1 LI ion Ions, routfMy comparablu ).o that oJ' the United States.  A 

principal reason for this smaller Ilguro is that about hail the Soviet 

coals occur in remote regions of Siberia, and their extent and character 

are not well-known.  It may be expected that additional work in these 

remote regions will lead to increases in amounts of proved resources. 

Even with such work, however, it seems unlikely that the amounts of 

proved resources will be changed substantially in the near future. 

A.       Distribution of Soviet Coal Resources 

Soviet coal resources are distributed among 173 basins and deposits, 

which vary greatly in size.  Nearly two-thirds of the resources occur 

in areas that lack developed industry and have no railroad connection 

with the rest of the country.  Table B-5 shows the regional distribution 

of USSR coal resources.  It may be determined from the table that about 

87 percent of total resources occur in Western and Southeastern Siberia 

(fourth column in Table B-5) and in Eastern Siberia (fifth column). 

Furthermore, four-fifths of these Siberian resources are classed as 

"possible," the least certain category.  It is expected that refinements 

through further work will change the total numbers only slightly and 

that they will still be quite large.  Still, these data need to be 

approached with some caution to avoid premature conclusions regarding 

Soviet developmert potential. 

The next largest coal resources occur in the European, Northeastern, 

and Kazakhstan regions, respectively.  Again, the bulk of the resources 

are only "possible," and therefore the totals should be employed with 

care. 

The Caucasus, Urals, Transbaikal, and Middle Asian regions have 

the smallest resources, which are likely to be only of local importance. 

A full appraisal of the character of Soviet coal resources requires 

detailed analysis of the deposits of each region, as described in 
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succeeding section^!  n«.* 

y co cxarify the situation with reeard to •• •  ., 
reserves. ^egara to mmable 

'""" U"6 pres™ts Soviet ^.tl^tea of "miMhI." 
'■■«"..». As „„ted earlier these f V0S l0r the" 

coat rosoorcee .hieh u      1  T        1"0lUde t,,at POrtl0" °f '»'«' 

.., eetually be reel:;::;:8 "'i"able• a"d do M ^ - 

are ot t.porteeee in an a^«^ 0 LT"
1 "—""^ ~ "- 

-or. eati.at.a, reeovera e re rve/    ^^ deVel0'>—' "- 
-nous pr„ble„ ln analvsl     

erVeS I^<>", the d"" "» »and p.eaents a 
in analysis, largely because ^f 

tion of much ot  the reserves and lack o a 1 ^ ^ delinea- 
^serves to depth zones. relationship of proved 

The Soviet estimates are so enormous-nearlv 80 

resources are claimed to be mlnable  that  . ^ t0tal 

-edence in them.  Several pre! diffiCUlt ^ PlaCe ™<*> several  prevtous workora arrived at M,. 
sion, and atte»pted to estimate H.» 

S'"",ä 00,";lu- 

Ho-ever, tHese earlier el      CO,-0rClaUy ""^ "aervea.* 

^noult to appi, IT are 1" SUO" SrOSS termS "" " - 

'■as .eea little oLeel: t! La Ir" ""^ ^ " ' ^"• «-e 
perpetuate them. ^ ^ "^ SoViet estiniates and thus 

Even in Soviet terminology, "minable re , 

^us, the estimated recoverable reserves ^  PrOVen-" 

^  to conventional American ra  c d  PreSented " "^  ^ ^^ 

— - recoverable reserves because th^l"::;;:^. rePreSe"t the 

edge of the remaining resources  It i  f " lmperfeCt knoWl- 

-ny distinct categories o£ rea'JBa ^ ^^  ^ ***  ^  so 

only in purporting to describe th        lndi-ctly related (sometimes 
o describe the same raw material). 

In an attempt to arrive nt n 
«"xive at  a new aonrai^ai   ^r 

resources of  the USSR «PPraisal  of recoverable  coal 

-   Ceoto.loal  si5 I  Z ZT  ^  lnf0rraU0" d~  ^  '^ 
  y    0r American  coal   deposits.     The  basi.  _ _ ^ me  oasic assumption 
* 

V.  V.  Strl8hkov,Coal industry of the nsmv 
Columbia UniversII771^^7—|—-^f^SK.   unpublished  Ph.   D.   thesis 

-at reserves  are only abouttooo buTi^  ZL^  ^  ^ ^ 
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is that coal deposita are lars<äly .iMlar Beoloeically, and that basic 

Physical -elatlopahlpa such as depth „1 blirlal a„d proportio„ of thick 

roughly comparable among groups of coal 
coal scams to the total will be 

fields. 

Table B-6 presents data for the total estimated remaining coal 

resources ol the United States, as determined by the Geological Survey 

and also data for the resources occurring at shallow depths.  Nearly 

3Ü percent of the total U.S. resources are in thick beds.  Employing 

the Geological Survey's rule of thumb that about half the resources can 

be recovered, the total estimated U.S. recoverable coal resources are 

about 180 billion tons. 

The table also shows this same procedure applied to estimated 

Soviet coal resources.  Because of the greater uncertainty about Soviet 

deposits, two different depths and a range of seam thickness percentages 

are employed.  The calculations yield a range of recoverable resources 

each significantly less than the Soviet estimate of "minable reserves"' 

reported by Hodgkins.  Even in the most optimistic case where all coal 

less than 600 meter depth is considered and where 40 percent of this 

coal is assumed to be in thick beds from which half the coal can be 

removed, the total estimated recoverable reserves are only about 10 per- 

cent of the Soviet-estimated minable reserves.  m a more likely case 

where only coal less than 300 meter depth is included and the propor- 

tion in thick beds is assumed comparable to the U.S. situation, the 

Soviet recoverable reserves are "only" 352 billion tons, roughly twice 

as great as those of the United States.*  This figure ia regarded as 

a far more reasonable value for usable coal than the widely dissemi- 

nated estimate of "minable reserves" originating fro.,. Soviet sources. 

in the sections that follow, the procedure outlined above will be 

employed in arriving at a new estimate of recoverable reserves of Soviet 

This value is more than two times the recoverable reserves calculated 
from measured resources (Table B-'O  Thio      x        calculated 

14 
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coal deposits.  (Exact totals may not compare because of rounding and 

provision for special features of individual basins.)  l^e procedure 

will be to start from the amount of resources estimated to occur in 

stated depth .ones (the selection of which will be guided by knowledge 

of the deposits).  it will bo assumed that roughly 30 percent of the 

resources in each zone occur in thick beds that can be mined, and 

further, that approximately half the resources in these thick beds can 

actually be recovered.  This procedure was applied to data for each 

coal basin/deposit in each region in the tables to follow.  Table B-7 

a summary of data for each of the regions, shows that this procedure ' 

yields estimated recoverable coal reserves that are from 6 to 8 percent 

of the total Soviet "minable reserve" value.  These lower values are 

regarded as a more realistic representation of the coal deposits that 

appear likely of development in the future.  Details on each component 

estimata are shown in the individual tables and are discussed in the 

following sections. 

Table B-7 

COMPARISON  OF  ESTIMATED  RECOVERABLE  COAL RESERVES   IN THE  USSR 

(Billions of Tons) 

Region USSR Estimate  SRI Estimate 

European Part 

Caucasus 

Urals 

Western & Southeastern Siberia 

Eastern Siberia 

Northeast 

Transbaikal, Far East, Sakhalin 

Kazakhstan 

Middle Asia 

Total 

506.55 45.03 

1.01 0.29 

6.95 1.08 

2,144.30 122.37 

4,699.85 227 to 411 

183.85 13.55 

61.96 5.8 

122.53 16.80 

38.29 2.36 

7,765.29 434.28 

to 

618.28 

15 
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n•   Geology pf Selected Soviet Coal Deposits 

A briel account of. the principal zoological features of the main 

Soviet coal deposits that have experienced development to d-.e is 

presented below.  «.e discussion necessarily omits the apparently great 

but undeveloped coal resources of the central and eastern Siberian 

regions.  For locations, refer to Figure B-l. 

1-   Donets Basin 

'Hie Donets Dasin of the Ukraine dates back to the Carbonif- 
erous age (about 500 million years) .  It extends ^^ ^^ ^ 

the region north of the Black Sea.  Four types of deposits are recog- 

nxzed; these show a progressive regional change in rank of coal 

Lignite occurs in the west and represents about 15 percent of the 

total; sub-bituminous coal occurs in the west-central area and makes 

up 26 percent of the total; bituminous coals in the central area are 

12 percent of the total, and sub-anthracite and anthracite in the 

southeast make up 28 percent, with "others" contributing the remaining 

20 percent,  ^e coal reserves are estimated as occurring to depths of 

at least 1,200 meters, although these are characteristically relatively 

thin seams (0.45 to 1.2 meters, average 0.95 meters).  ^ numbers of 

seams increase toward the east, but they become thinner.  The heating 

contents range from 4,840 to 6,500 kilocalories/kilograms (kcal/kg) 

Ash contents of the coals are moderate (13 to 20 percent), but sulfur 

contents are high (1.8 to 4.8 percent). 

2-  Karaganda Basin 

The Karaganda Basin is also of Carboniferous age.  The average 

thickness of seams is 1.8 meters.  important younger deposits of lignite 

occur above the main coal deposits.  Ihe heating value of coals is only 

about 5,320 kcal/kg, and that of lignite about 3,620 kcal/kg.  Ihe coals 

are low in sulfur content, but high in ash (more than 25 percent)   Tfce 

deposits have been deformed, representing operating problems. 

16 
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3'   Ekibastuz Deposit 

This deposit is relatively small with ~ . 
^■■.y bmaii, with coal resources in fon*- 

seams that total 150-175 meters thick  r, 
meters thick.  Jhey are high ash content bitu- 

minous coals, with heating values of 4,050 Kcal/kg. 

1.  Kuznetsk Basin 

-n» KuZ„8t3k „^tn ls a large „^^^ , 
8U . „tU! TOl„es of sedlments.  ,nio ^^ ^^^^ ^^ 

r,  250 ",uiio'',ears, and ,,o"! ■■—<' '■—'<." 
c     the    asi«.    Coal  „ecu.-,,  in  a  Jew raatlvely  thlck J 

n.es    rol. sub.bltullll„„us   to  sub_mt„raoltei  t 

^ sulfu, contents „3 .„,   belng „.3 to 18 ^^ P 

J-^^.     -= -at.n.  value  ls  bctlIoe|1  5|990  to o ^ "'■ 
and these coals are «eU-sulted for cokl„e. 

5-       Pechora  Basin 

The Pecora   „asi,,  „t  the  „„,„,,.„  „„,  is  ^  ^^ 

but  o„ly  pa« „a. been  Mplorot,  ^ (lovoiopo(|       ^ • 

ee„  „«ensiveX,  folded  alul  „   ^  ^  ^ 

tenuous  „„„  1„cllnod.     ne  aaams  aro rathOT   thin 

-d.uonax operattn, pl.oblelns are „„,,,„,  t<) ^^^^.^ '• 

ground-water dynamics       The   ^OT Associated 
an^acite. ,,,C- MalS "^  '" -"-  sub.bltu„lnoU8  to 

C-       Detailed Coal  Reserve Data 

1.       European Part 

The European  part  of  thp  HQQU  „     J.   • USSR Coiltains five basins and nine 
-er coa! re^ons or depos.a eStlmatod  to contatn aboUt  7S blu 

s o    pro        resouroeS|   io6 biiiion  ^^    s ^^ 

467 billion  tons of possible resources     for  »  + <.-. 
* * ^sources,   for  a  total   of  about  648  bill inn 
one  of re^ntn. ooaX   (Table  B-8,.     ^  table also  ,_  eat „ J 1UOT 

~8      Btrlbutlon accords. to depth zones, rank olasslficatio 

and    ml„able reserves." as downed accord.,, to Soviet  practice. 

18 

iiitriitiici niiiifiiilMl 



n T 
t£> T- 

in tD 
o X 
•H V 

o r*  o 01 

•-•  n  n  to 

00    h-    O)   n    N   9) 
M    ^T    01    tD    00    o 8 

CM 

o   n 
O) 

CM 

O •H 

g a 
0 n 
£ n 

1 ^ 
s 
0 

a 
„ 3 « 

3 2 

o o o ^ 
o »n oj m 

i* t-< m p 
m ao tH O) 

ao  o  w m 

SI 
u 

as -H 

I      I      I      I      I 

m m 
o 03 iH 

n o o 

in IH 

O  H d 

D 
v a IH m a» 

y c n (* o n 
2 1 3 in t* o 

^ 
u 

n  o  ^  f. 

ao  o  to  in 
N  m  a»  «i 

00 to m 
o i-i 

O 

s m 
to 

X 
<N 

fO   o   o   o 
I     O    O    M 
o n to  ^ a. o 

?      O       I o    o 
UNO £•    o 

•        00 
■a      *J      *J 

1      « 

19 

  rifdUMÜÜi 



.    r 

■ 

unfortunately,  the table does not ,^k aom th0 utter oateg<)riea ^ 

reveal  the amount „, proved reaourcea of a given Pa„k ooourring at 

"':;"- !|lt"S-    S"U'   th™ "■"*« »' -*.!   f„r the present .n.lysls. 

■""■" ""'•"""'• ■•■""""■"'.I,. ,■„«,.,.„.„ u, ,„„ „ .,„ IIMH   ,s 

«bou, 11.5 hliaon u.ns.    ■„,!„ u8tlmat0 oomparüH TOU to ^ ^^^ 

(January 1, 1971) Soviet .atLete* for Donets coal ,.„Serve, i„ 

Categories A  + B of „„„„t l3.7 blulol, t,lns, c„nsl(,erli,g t]io 

faotors that can Xead to .„certainty, the „arc^ut ln thos(ä ostl„,at(JS 

(arrive., at by co,„pl«oly different techniques) is regarded as lending 

support to the method employed In this work. 

The ,.„ largest coal ba81ns al   ^  ^^^ ^^ ^^ ^^^^ 

and Donets Basl„s, together representing „or. than DO „erceat of the 

total coal resources.  Although the Pechora „asm has tho  lal.gest 

apparent resources, most „1 these are !„ the "posalble" category, and 

therelore seme.hat uncertain. The „„nets Basin, „u-hncn as an 
important source „, Sovlot coal, „„, U]o larg8at ^^ ^^ 

(" bllllo., top.,.  ,„ eaoll basl|ii tlie deposits ^^ oi  ^^ ^^^ 

value and are r„„ghly equlvaXont to thG ^^ coai8 ^ ^^ 

Mtd.vest „r eastern coal fields.  . further afmllarlty is a relative!, 

high sulfur content, although much sulfur occurs as pyt.ite that can 

be removed through cleaning.  •„. coafs of the Donets „asm are generatly 

thtn seams «less than 1 meter) and are mainly flat lylng, .lth ^J 

tng carrxed out at an average depth „1 about „0 meters,  ^e coals of 

and are mined from comparable depths. 

The Dnieper (Dnepr), Moscow, and Kama Basins contain brown 

coai deposits.  ^ principai proved resources occur in the Moscow 
Basin, with important amouilts also being ^ ^ the ^^^ ^^^ 

-ese coals have hlgh moisture contonts ^ ^ ^^ ^ 

they are locally important fuel sources. 

^conomic Regions of the Ukrainian SSR." Academy of Sciences of the 
UbbR, p. 78, Moscow, 1972, 
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The remaining dcposils are small and do nut appear to be likely 

targets lor devalopment, 

'Ute Soviet minable coal estimates total about 507 billion tons. 

However, applying the earlier described procedure, SRI estimates that 

recoverable reserves are only about 45 billion Ions, most of which occurs 

in the Pechora and Donets Basins. 

2. Caucasus 

The Caucasus region  lias  small   coal   resources,   with  the  total 

in  all   classes being only  about  2  billion   tons.     These resources  are 

scattered  among  seven coal   areas,   most  of  whicli  are very   small   (Table  B~9). 

Nearly  all   the resources  are hard  coal. 

The  Soviet minable  coal   estimates  are about half   the  total 

resources  of  1 billion  tons.     Sill's  estimate  is  that  only   about one- 

fourth  of   this  total  will   he recoverable.     No matter which  estimate is 

employed,   it represents a  relatively   small   part  of  the  total   and will 

be  of  local   importance only. 

3. Urals 

There are live principal  coal  areas of  the Urals,   and  five 

other,   smaller  coal-bearing  regions,     'Hie   total  estimated  resources 

are  small,   only  about  7.5   billion   tons  in  all  categories   (Table  B-10). 

Three-quarters  of  the resources  are brown  coal,  with the  principal  hard 

coal   resources   occurring  in   the  Kizel   Basin  on  the western   slope of  the 

Urals.     The brown coal has  lower  sulfur  and  ash  content  than  does  the 

hard  coal,   which requires  cleaning and removal  of  sulfur  and  ash  prior 

to  use. 

The  Soviet minable reserve estimate  is 6.95 billion  tons for 

these  coals.     SRI's estimate   is   that  only  about  1 billion   tons,   relatively 

evenly distributed over  several   areas,   can  be considered recoverable  in 

this regioi . 
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(Tublu H-li)       A  ,   .   .     (. y9    " ^ Ea8lei,n dorian coal roKion 

- " -■■■■■•■-^: ;;::■ :::;:r, 7-  
-I.     »e large3t reserve8 ar;   ''      °    "— —ces a10 „^ 

= Percent „r 0,o total estl.at   , «»"^-^-i"* «asin.     0nly aboi|t 

- "-   or  the,e „ol K  
COal —"S "" — - Pro^n, lir in the Kuznetsk Basin      u,.       . 

OMIB
 '-«- -^-. -«xit, c0als .„ tl,; gR 

KU
 :tsk B

"
1
" -^ 

"»ed extensively lor cokln. '""■ ■n,oso M"ls "ro J- ^or coKlng purposes and am ^ 
area. i"c shipped widely fron, this 

■nio Kansk-Achinsk aroa lias the 
»"«* are „alnly ot brown coal        J"

0"" '^"t Proven reso,n.cos, 

- M,,,. and their snl.pr eont^t Is iow  ' ""^ ^ "^^ ^ -" = 

»asm, wher!;:::!:::::: pro7 ~»- -. m the ^„^ 

-r.est proven reaonrl   Zr:' '^ ^^  ^ - «.e „Mt 

'- total 13 recoverahle " "",t "^ "b"'" 5 "— - 

-at 1. hiiuen to,::: 17rrirroey • 'ü'-a '^ - 
and Kuznetsk Basins    with  i thG Kmisk-^hinsk J-ns'   Ulth  lesser amount«   i»   ^u 
other  areas. in  the  Irkut^  Basin  and 

5-       Eastern  Siberia 

reliability   (Table B-12)       r* ^ ^ degrees of 
J-'s>'.     These resources  occur   in   r- 

"'  l0   t"0  »'"or deposits.     „0.evar    less    ^     "  '"* "^ "^ 

rosenrees are proven,  and near,y all „e      , Pe"C,!nt ^ th0 

■'••/ axi  are only     noscsihi^" **     possible    resources. 
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Roughly half the total resources (about 2,500 billion tons) 

occur in the Lena Basin, where brown coal represents more than 1,500 

I'NIion tons. no  romaindor is hard coal.  Most 0J the brown coal 

"'■,,"SLIS ,mV,• l,,ss l,,:"1 ' l>ur°ont sulfur, and low ash.  AddUlo.ml ly, 

roughly on.-lhird „l Lhoso coals occur less Mum :«()() „U-UM-.M Inu.eaU, 

Lhc suiMaci , 

The second largest coal basin, Tunguska, is farther to the 

west from the Lena Basin. A  total of about 1.700 billion tons of coal 

resources are estimated to occur in this basin, all of which is hard 

coal (of one class or another).  Although low in sulfur and moisture, 

these coals are higher in ash content.  Again, about one-third of the 

deposits occur less than 300 meters beneath the surface. 

The Taimyr Basin has the third largest resources, roughly 

580 billion tons in all classes.  These are nearly all hard coal, but 

some brown coal does occur locally.  m contrast to the two major coal 

basins of this region, the Taimyr deposits are generally more deeply 

buried, with most lying below 300 meters. 

The  Ust-Yenisey Basin contains the fourth largest resources 

These are entirely hard coal, with only about one-quarter the estimated 

resources occurring at shallow depths. 

'Hie Soviet minable reserve estimate for this region is truly 

enormous, totalling nearly 4,700 billion tons.  SRI's estimate is that 

the bulk of coal in the Eastern Siberian region is unlikely to be 

recovered by present technology; the presence of permafrost in most 

(if not all) the areas of largest coal occurrence represents an important 

constraint on potentials for coal development.  For these regions, there- 

fore, it is believed that procedure derived from U.S. deposits for 

estimating recoverable reserves is probably not applicable.  Accordingly 

because of the relative uncertainty about deposit characteristics (less ' 

than one-tenth of 1 percent of the apparent resources are classed as 

"proven") and because of the serious problems confronting development 

of the deposits, no attempt is made to compute any estimate of recover- 

able reserves.  instead, the original Soviet estimate of proved resources 
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is employed In this analysis, and only about 4 billion tons of resources 

are considered likely targets for development in this region for the 

foreseeable future.  It „u.ht be argued that tins practice art i lie ■ a. ! v 

"",l,,r,s" *  •'-• ■'""••"i"i or Uu- HHSK.    v..,,   ,.„.. ...>„...., ■ 

reserves   implies deveJopmenl  with  „rvsenl   ..,•  s ,  avnilnble   teHm (,v; 

these   resources do not   appear developable   »,y   this criterion. 

6.        Northeast 

Coal resources of the Northeast region are scattered among 

some 11 principal areas and 17 other basins or deposits (Table B-13). 

The total estimated coal resources in the region are about 240 billion 

tons, nearly all of which is classed as "possible" resources.  Almost 

half of the total resources occur in the Zyrmansk area, which has about 

three-quarters of the hard coal resources.  The remaining deposits are 

generally poorly known and rather small. 

The Soviet Minablc reserve estimate for the Northeast region 

is about 184 billion tons.  SRI's estimate is that only about 14 billion 

tons are recoverable, with most being located in the Zyrmansk and Anadyr 

areas. 

7-   Transbaikal, Far East. Sakhalin 

The coal deposits of this vast region occur in a number of 

relatively small deposits or coal fields (Table B-14).  The total esti- 

mated resources are only about 65 billion tons, with roughly 50 billion 

tons being hard coal.  The largest deposits are in the Bureya Basin 

(25 billion tons; and the Sakhalin deposits (20 billion tons).  However, 

these same deposits have only about 1 and 2 billion tons of proven 

resources, respectively.  The Sakhalin deposits have the advantage that 
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Table B-13   (Concluded) 

By Degree of  Reliability 

Proven 
Probable 
Possible 

Total 

By Depth Zone   (meters) 

0-300 
300-600 
600-1,200 

1,200-1,800 

By Classification 

A and T 
PS,   K,   PZH 
G 
D 
DB 
B 

Minable Reserves 

Hard 

Brown 

Total 

SRI Estimate 

Area 
Bukhta- 

Ugolnaya 

0.07 

2,38 

3.73 

Kamchatka 

Peninsula Totals 

0.15 

0.01 

0.93 

0.03 

0.80 
0.85 

9.28 

229,84 
1,09 

1.09 

0,72 

0,72 

0,13 

6,18 

0.88 3.48 
0.21 1,80 
- 0,80 
- 0,10 

6,18 

0,83 

<.1.83 

0,20 

0.63 

239,97 

85,40 

58,48 

69.17 

26,92 

2.87 

106.99 

3.84 

1.72 

124.55 

" . xo U.83 93.44 

90 41 

6.18 0.83 183.85 

0.52 0.13 13.55 

Includes coal to 600 meters depth. 
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nearly half the total resources occur less than 300 meters beneath the 

surface.  The remaining deposits are generally small and poorly known. 

The- Soviet minable reserves estimate for this region is »early 

02 billion tons, SKI estimates that al.ot.l (5 billion tons are nltimntely 

recoverable, with most being located in the Bureya basin and Sakhalin. 

8.   Kazakhstan     . 

Estimated total resources in this region are about 110 billion 

tons, occurring in some 31 basins and deposits (Table [3-15),  More than 

half the total is hard coal.  About half 

than 300 meters). 

occurs at shallow depths (loss 

The Karaganda Basin contains about 51 billion tons, nearly all 

of which is hard coal.  This coal is of high quality.  Especially favor- 

able is its low sulfur content (average about 1 percent).  This basin 

also has the largest amount of proven resources, about 10 billion tons. 

The second largest coal resources are the brown coal deposits 

of the Ubaganl Basin, where about 36 billion tons are estimated to occur. 

Although less well-known (only about 6 billion tons proven resources), 

these deposits occur mainly at shallow depths. 

The Maikyubcn deposits are the third largest total coal re- 

sources of the region, and the second largest brown coal deposit.  Again, 

while fewer resources have been proven, these resources occur primarily 

at shallow depths that should facilitate further exploration. 

The Ekibastuz hard coal deposits are the fourth largest votal 

coal resources.  They are W second largest proven resources of hard 

coal, which has favorably low sulfur and ash contents. 
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T1,l' SuvicM   lulnnblr  reserve eS( 
il":ll,■   ri"-   '"i«   .•ei-ion   Ls  ;  

'^  ''Nlion   Lon«.     sin   vslmutvs 

about  17 billion   tons    win 
cons,   with most üccurrinK   In   the K,,-,       ■ 

««sins and  In Maikyuben. -.„;,11(lil :1I1(1 

n i 

lhi"    ll"'   ''■<•(.vc-.il.l,.   ,., „ 

,,|>:i!;;mi 

9-        Middle Asia 

Although a number or t-om  ,. ------^rM:::::::: r; —- 
sources in all roii.h-T '   e t0tal e8ti-^tcä re- 

occur at shallow depths, although this vari. 
several deposits of the vast region. 

'^e Soviet esti.nated Enable reserves of this   ■ 
38 billion tons  CJRT IUS re«1011 are about 

tons.  SRI estimates that recoverahl« 
2 billion tons  scatter^ G—rable reserves are only about 

'     "" ^^ t,le —1 deposits in this region. 

D-  Comparison of ^RT n^„ 

AS °0ted   ln  ''^  ""Her discuss!»,,     ,he  8R,       , . 
reserves „re b.sed „„ „ estimated recoverable 

based  on deposit  cbaracteristics      Such  . 
'""-ntl, „„cc^i,,,   bocause of 

SUCh = ■—!,„„  is 

">e data.     „„„ctbetess     lt   , C"'":0ri-1  "SO"   '"  °"1"°» « 
eloss,   it   is „scrul   to compare   them „Ull  , 

~  0^  -e  ■•bat.pcc o,  reserves"   (T.ble B.17)       ^  "' S"ViC,': 

following: lC   table  shows   the 

•    SRI's estimate   is  aHo-h+i., 

estimate  for  the  bas nT hat ^T":'^6  tha,,   thC — 
^   the  past-e.g.,   Donets,   Peo'T'T^  ^^ dG-lopII!Cnts 
Karaganda,   Ekibastuz.   Uba-ansk        ; f,Znetsk.   Kansk-Achinsk, 

t^t   relatively small  part   ^   't   "t   L"!^1 ASia-     ^  ^^ 
raight  act-lly  be  recovered.     I     L    , POSitS   in   theSe  a — 
means   that  the  useful   life  of   tL f^stion   is  correct,   it 
"SSH  would  be   somewhat   U^J^ ^  famOUS -«1   ^Ids    „   the 

3-1 
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Table B-17 

SOVIET COAL DEPOSITS:  COMPARISON OF SRI AND SOVIET ESTIMATES 
(Billions of Metric Tons) 

Basins/Deposits 

Donets 
Pechora 
Moscow 
Kuznetsk 

Kansk-Agansk 
Minusinsk 
Irkutsk 

Yuzhno-Yukutsk 
Karaganda 
Ekibastuz 
Maikyuben 
Hbanansk 
Conkra] Asia 
Tunguska 
Lena 
Taimyr 

Total ] 

Soviet Estimated SRI Estimated 
Balance Reserves" Recoverable 

(A+B+C])* Reserves 

39.1 14.5 
6.9 1.5 
4.4 3.7 

52.5 48.9 
68.2 54.7 
2.7 2.6 
6.8 6.5 
2.1 2.1 
7.6 5.8 
7.3 1.8 
1.8 1.8 
6.;{ 1.8 
L.-f 2.1 
i .<) 1.4 
2.3 1.8 
0.2 0.3 

i! 

214.4 151.1' 

Soviet estimate 

This 
balance 

is equivalent to about 72 percent of the Soviet estimate of 
nee of reserves. 
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• SRI's ostimatos are within 10-20 percent of the Soviet estimates 

for basins that either are generally smaller, contain lower ^''^'c 

coal, or are remote I'rom industrial or population centers.  In 

this category are the reserves of the Moscow Basin (brown cotil), 

and the remote deposits of Irkutsk, Vu/.hno-YakuLsk, and Maikybrn. 

These deposits may bo shallow enough thai their development 

potential can be readily determined by knowledgeable personnel. 

• SRI's estimates of recoverable coal resources in certain Soviet 

coal deposits are much smaller than tiiose from Soviet sources. 

In this category arc the large remote basins of Tunguska, Lena, 

and Taimyr.  These basins are least well-known, and the Soviet 

estimates reflect this lack of knowledge.  IL is possible that 

there may be substantial, ultimately recoverable reserves in 

these areas, but these deposits present serious technical problems 

in development for the foreseeable future; hence, the low estimate 

of recoverable reserves. 

Thus, it appears from these data that Soviet reserve estimates may 

imply a hierarchy that may not be apparent from the data alone.  Soviet- 

reported reserves at well-known deposits seem to be   in excess of recover- 

able reserves, perhaps in an attempt to disguise the actual reserve life 

of these fields.  Smaller remote deposits are apparently reported more 

accurately in terms of recoverable reserves because of their lesser 

Lmportance (or quality).  More remote undeveloped deposits may be inten- 

tionally understated in the realization that their contribution to the 

total USSR energy potential will likely be small for the foreseeable 

f u tu re , 

E.  Coal Exploration, Mining, and Processing Technology 

1,   Introduction 

The state of the art of coal exploration, mining, and processing 

technology in the USSR and Eastern Europe is (as is the case elsewhere) 

a consequence of many inter-related factors.  Among these factors are the 

traditions and practices of mining and miners in the coal fields of these 
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countries;   the detailed  charncteristics of   H,« 
SUCS 0f   thG  coal  «earns  and  associated opos,ts;   .,„   tl,c   InfluMC0  „,  t|ic   avaii8bie   ^^^^^   ^ ^   ^ 

level „r toc,.„oloßy tl,„t c0„ b0 rol,tl|,oly nppllod  in ^^ ^ ^  

"""■    K",h "r 'l1'-  -•'■—.■.,„.,.,.,,,   ,B,.Ru ,,c,|1(   ,„ 

— .u,.c..uy evo„  ,„  tl,„ ,)OBl „r ,,,.„. SU|iiccai   „^ tiis|( is uvc|i 

-o dtmcx. .„o„ .,.„ an.lysls u rado rrom afan   ^^^    ^ ^^ 

r630"work the stote -'- •-« - -' ^o^nt ln the USSR fll,d 
.™e„  tn(ilreot mea„Si   Balnly onpioyi||g ^^^^ ^^^^  ^^^^^ 

<■«= po-e»,,,.,, to coal prodllctl0„     T|ic u8e ^ ^^^^^ ^^ ^ 

a-S»e„t   u Justlfloble  ,)eca„se  ^  amount  ^ ^^^^  ^^^^   ^ 

Par icuu, ml„lnB Mt^s lnool.porates data on the severai ^^^^^ 

actors wuhout r0<,ulrlns the factora to be ^ lndividuaiiy     ^^ 

-ot.on „«a,  a„d producnvlty data ^^^ iron ^^  ^^ ^^^^^ 

UMful  indicators of the  level of tectaolosv      TM. 
,„     . oonnoiogy.    Tins approach Is taken to 
ainstrate the several staees of coal resource development. 

2-       Exploration 

Before  production can  he  contemplated  or „e.    u   is cssolltlal 

Love t„orougl, k„owledBti of t|,c ql,altty of ^ ^ ^^    ^ 

character and  occurrence,   and   the  quanUty of orlgl„al  resources  that 

can he recovered t„rouBh development.    B,ploravlon f(Jr or,1 daposita 

-utres  a  s.ste.attc  a„d  eoordlnated  pro.ram of „eolo.feal,   .eophvstcal, 

-inln. en.tnecrtn, Work. Althoogh t|,e geology ^ coai deposits ^ 

-ten stmple fn ee„eral, ft may he complex 1„ aetatl, „htc, m.y slgni. 

"oantl, affect the attracttveness of .epostts for development. 

«ost  exploration ^ entails drilUn.  to  intersect   the coal 

aoam for samplin, and  for providin. thickness data as an  .nput  into 

reserve calculations.     Table B^is  =., 
in  th    R 

18  ShOWS data  for drill-g -chines used 
in  the Soviet  coal  tndua+T-w      TU 

-dustry.     These machines  are  generally capable of 

40 

iLd   ' '  . -    ''   . wra—n—i—r iwrimmn—^Mi 



e s 

i >-< W    > 

u 
H 

| 
3 

3 

g s 
(J w 

a a 
o - o 

n  —   «  Sf 

41 

ii r iiififiirtiitirfilfftfiiiliiiliiili 

'Ki 



IH'I W.UMI   i,.   i^i^^HIWijI-JliJIMllllBiHli   ■ i       ".'"'mm   I.  mmWWVMl . I'■    i i IUJ i !».■ uu. .M-»II 

-ilU.«  u. reutivoly s„0ll„. (,opt„s of 25 „lc.tei.s (82   ^^   ^ ^ 

 "'■;"■, ™~- ~ „ tl,0 wcst, ,„„„;, 
s,,l"('  "r   I I'ol r  t'liai-ici,.!-! «i i 

'"-«-ctxsLlcscnnoL U. used   Cor u dc Lai led  ccupnH«.«, 

-'"   ^-"«^toristics of western equipment. 

Tlic  amount  of exploratory coal drill in 
and m/r™ drilling carried  out   in   the USSR 
ana LMLA   is  not   ronoric-i   s., reported   in   a  manner  comparable   to   that   ^  o.i  ^^   ^ 

and   it   is   impossible   to  c?ti+-«  <-v, ' 
state  the  amount  of exploration  currently under- 

way.     Much of  such drilling will  probably  be  part  of  the 
t-y   'Jt,   part ol   the  normal develoo- jn. w„rk assot,atod with operatlng ^^  so ^^ ^^^^^ ^ * 

*** «u P„sc a rurt„or „ ,„ t|io e8tinatinB ^^^     HUC|I o( J^ 
oo„    O.P.O.UO,,   U  t„e  „SSK  appoars  t(J  „e  concentrated   iii   the  cu 

wo*..,   „c.1(,s or   t|l0  ukriiliio  ai]d c,ciiirai 

nii-ie   is   little evidence 
ol  much work belnu uiuif>i-( .(-„.,   . 

"""L:l-'k-"' l" ■ ■— the ,<„„.ic.„K.„ or tl„ opparo„tly 
l»rB„r rosorvc3 prcsonl  lll  t||o ^ ^^ ^^^^ ^ si|^^^ 

The p,.yslcol propei.tles of _,  are ^„^^^  f^ ^^ 8u 

.ocks..coal  is softer and ^ mors ^^^^     ^^ _^ 

1    I TPU"S Pr"eSS'   bCO0UM drl11" "^ ^  - -  ~ coa. Pt 

-tu, quauty and rcsorves.   In a|i attempt ^ ^^^ th s ^^   o 

aev.co „.. b..n ae8ls„ed to 9lBnal t||c driuer w|]on ^^ ^     ^^ 

incea«. rapldly up<J„ entry into tliG ^^ ^^ . ^^ ^^ ^ 

may be useful in confpnt-  ^+-  -i, 
concept, it will probably be no substitute for the 

experience of the operator. 

Exploration and development of the Drlncinm 
tnc principal coal regions of 

the USSR are shown in the following sections  TW H + B actions.  These data show that the 

Donets Basin is, and has been, a mainstay of the coal indu<,t 
y  "i me coal industry, producing 

K£^£d I Okhrana Nedr, No. 4, p. 21, 1973 
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substantial amounts of hard coal for an extended period. Other deposits 

oi the Ukraine also produce Lmportnnl amounts of hard coal, mnkln« Ihi.s 

region Hie most prolilic coal fluid .1 Liu- country.  The Ku/.nclsk ltn.siii 

's a lliird major con I r i hu tor of hard coal.  Smaller' hut still importnnl 

nmounts of liard coal come from the Karaganda, Eastern Siberian, Pechora, 

and Urals Basins, 

Production of crown coal has boon centered in the Moscow Basin 

and the Urals Basins, which together represent roughly half the total 

production.  Other basins contribute far less brown coal production to 

the total. 

As we have seen, the principal coal resources (and recoverable 

reserves) of (he USSR occur in regions remote from the centers of popu- 

lation where energy is consumed.  The distance factor emphasizes the coal 

fields that are located relatively near the consuming centers, making the 

somewhat smaller resources of the European and Ural coal fields assume 

major importance.  Historically, and continuing to the present day, 

nearly two-thirds of Soviet coal production has come from these western 

coal fields.  The remaining production has come mainly from the Kuznetsk 

and Karaganda Basins of the southern Siberian region. 

3.  Mining 

Table B-19 shows estimated coal reserves in the Soviet Union by 

mining method (USSR coals are mined by both surface and underground 

methods).  The total A + B + C reserves are employed as a baseline figure. 

With one exception, these data are determined as of January 1, 1966; it 

is assumed that the estimates include coal recoverable from all mining- 

methods.  Data for developed strippable reserves as of January 1, 1969 

were compiled under the working assumption that "developed" reserves 

would be roughly equivalent to "proved" reserves included In the more 
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general catogories,  Strippablc reserves represent; only about 6 percent 

or the totnl best-known reserves, with the bulk of these deposits ro- 

qui ring deep ninint;.  Mosl slrippablc r.'.serves are in (he Kansk-Aeh i nsk 

area and are exclusively brown coal.  The seeoiul largesi st r i ppal. !<• 

reserve is in the bard coal deposits of the Kuznetsk liasin, and the 

third largest strippable reserve is in the hard coals of Kazakhstan and 

central Asia.  Soviet estimates of the "maximum possible" production of 

coal by surface mining is shown in Table B-20. 

There has been a strong increase in surface mining in recent 

years, rising from only about 4 percent of total production in 1940 to 

27 percent in 1970,   Figure 13-2 shows trends in coal production by 

mining method.  The present status of coal mining technology in the USSR 

will be described separately for each mining method. 

Table B-20 

'MAXIMUM POSSIBLE" SURFACE MINE COAL PRODUCTION 

Basin 
Production 

(Million Tons) 

Kuznets 208 

Minusinsk 34 

Kansk-Achinsk 1 ,053 

Nortli Kazakhstan 265 

Western Siberia 109 

Far East 110 

Total 1,800 

Source:  Ugol, No, 7, 1971. 
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4.   MiniriK Equipment 

The trends in numbers of coal mining machines beinn used In 

the USSR are shown in Table B-21.  For deep mining, Lherc has buun rapid 

rapid growth over the last years in the use of "mining combines" (IOIIK al 

mining), which dominate in production.  Similar growth in "entry-driving 

combines" (continuous mining) has occurred during the same period.  These 

highly mechanized mining methods have replaced the more conventional 

methods, evidenced by the decline in numbers of cutting machines and 

loaders.  Drag conveyors are still extensively «mployed in haulage, al- 

though belt conveyors and locomocives remain important. 

These trends parallel those of the U.S. coal industry during 

the same period.  In contrast, however, the U.S, coal industry lias 

emphasized continuous mining, and longwall mining is a relatively small 

part of total production in the United States, although it has been 

increasing in recent years.  Longwall mining is especially well-suited 

in mining coal from level seams of uniform thickness, providing an 

indirect indication of the cheracter of coal yearns now under development 

in the USSR,  Probably, longwall systems are being 'ised in some of the 

newer fields, and the conventional mining method continues to be employed 

in some of the older fields or in those whore the coal has been disturbed 

by folding or faulting,  USSR longwall systems described in typical 

publications appear to be more complex mechanically than those used in 

the West,  apparently in an attempt to reduce operating manpower require- 

ments and improve productivity.  However, the longwall systems in the 

USSR are limited to seams less than 3,5 meters (11,5 feet) thick, and 

work is in progress to mine thicker seams in one pass.  Another problem 

appears to be posed by the supporting capacity or longwall roof suppons. 

See, for example, Ugol, No, 5, p, 37, 1973 and Razrabotka Mestorozhdenii 
Radioaktiunykh Rvd, p. n98, Moscow, 1970, "    ' 
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estimated   to bo  loss than  one-third  of  those  used   in  the West.       The 

problem  appears   to  be   related   to   the  hydraulic   system   that   operates   the 

supports,   and   rcprcsunls  an  area of   rurthcr cnylnoerinK  work. 

Detailed   (eehnieal   clltmic tori si ies o I'   l<>iir,wa 1 I   in i n i nr.  e<|ii j pmcii I 

employed   in   the  USSR are   shown   in Tobies H-2L!,   ll-23,   Ii-2-1,   and  li-^T). 

These  data,   taken  from Vorobjev  and Deslimiikli,t   indicate   that   a   family of 

longwall machines has been  developed   for  relatively mechanized   coal 

mining   in  a variety of seam conditions.     The development   of  several   types 

of  machines   lor oacii  seam-thickness  range   indicates  tiie  diversity  and 

scope  of   tiie  Soviet  coal-mining equipment   industry. 

Work  is also  in  progress  to employ pneumatic  breaking of coal 

as  a   substitute   for blasting.+     The  pneumatic  method  appears   to be   similar 

to  the  compressed  air coal  brer.-.iing used   in conventional  U.S.   mining. 

Thus,   regardless of  the developments   in continuous mining  and   longwall 

mining,   conventional mining  systems will  continue  to be   required   for  the 

recovery of coal   from certain   types of deposits. 

The   technical  progress   in Soviel  deep mining may  be   Lllustratod 

by reports   for  the "Donbass"   (Donets Basin)   and  "Kuzbass"   (Kuznetsk Basin), 

•    Dc>nbass.     "The Donbass combinate   is successfully   incorpora- 
ting the new progressive  mining techniques."§     As  a  result 
the number of working  faces decreased  7,8  percent,   anJ   the 
number of  faces equipped  with new technology   increased   12 
percent.     The  production  from narrow-web   (longwall)   machines 
rose  from 9,9  million   tons   in  1970  to 12,8  million  tons  in 
1972,   and  the  amount  of coal   from highly mechanized   faces 
rose  from 2.4  to 5,1 million  tons  in the  same  period. 

* Ugol,   No,   5,   p,   37,   1973 

t B. M. Vorobjev and R. T. Deshmukh, Advanced Coal Mining, Vol. I and II 
(Asia Publishing House, New York, N.Y., 1966).        — - 

* Ugol, No. 5, p. 68, 1973. 

§  Ugol, No. 5, p, 9, 1973, 
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However,   thin  seams remain   to  be  mechanized  efficiently 

n r'n^n   '"   Lhe deVOloPmo"ts ^  recent  U.S.   technology. 
",      U;I,SSIi'      i-[''-.-ient  mo.,.....,  ..„ul,.,,,..,,,"   slows c,ow„  wo.', 

;;,.,,,n   •Sm,,nS-      T,,,la-   Whi'-   '-'   -ams   iess   than   I   ,„..,..,• 
"U,k   '•l,'-,"""■   '••'   IH-v.MH   .„    Inial    1-e.s..(.v..s.    ..he.r   .,..,„■,, 
aliiire   in   i.r.xhu-l i,,,,   is ,)n|v    |;j   ,„,,.,.,,„,_ 

•    ^bas^.     Concentration or  minin.  enterprises  and   installa- 
ion of new longwall equipment  was undertaken   in  the early 

1970s.*     Productxon of coal   in mechanized   faces reached 
11.9 million   tons in 1972.   reprusenting ,6.7 percent of  the 
total  coal  production.     Multiple-layer   longwall mining  is 
reported   for   the V.l.   Lenin  mine,   in  a   seam 9-lü meters 

thick.     Nevertheless,   there   remains excessive  manual work 

::i::iw;m"chanized mines'which "—^.1, ^s.. 

Representative productivity data for principal coal fields of 

the USSR are shown in Tables B-26, 13-27, B-28, and 15-29. 

Table B-26 represents a summary of coal production by different 

types of longwall deep mining equipment in major coal basins. These data 

are useful to indicate the overall coal output achievable under the stated 

conditions.  Unfortunately, it is not possible to convert these data to 

productivity per man-day for comparison with U.S. statistics, owing to a 

lack of information on the workforce at these mines. 

The data in the following tables, however, shed some light on 

the productivity question. 

Table B-27 shows that the productivity of coal basins in the 

USSR averages about 330 tons per working face per day as or 1970.  m 

contrast, a typical U.S. face crew would produce at least 500 tons per 

day (or more if longwall systems were used).  The productivity from the 

Karaganda and Pechora Basins is nearly double the average figure, and is 

attributable to the practice of surface mining. 

* Ubrol, No. 5, p. 3, 1973 
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Table B-27 

IICRPASE Ox'1 LOADING ON WORKING FACE 
(Tons per Day) 

Department of Coal Industry of USSR 

Basins 

Donets 

Kuznets 

Karaganda 

Pechora 

Podmoskorskyi 

Loading on Working Face 
1960 1965    1970 

197 253     331 

198 245 313 

196 255 312 

367 447 602 

298 420 594 

182 232 373 

Table B-28 

AVERAGE LOADING AND PRODUCTIVITY ON WORKING FACE 

All working faces (WF) 

In Btu number 

WF with coal loading 

Complexity mechanized 
WF 

WF with narrow grip 

WF with wide grip 

WF without coal loading 

Averse Loading Average Labor Produc- 
-n Working Face tivlty on Working Face 
 .^""sAtay)       (tons/out»..^ 

POrCent Percent 
196. 1970    Variation 1965  1970  Variation 

253 331 

262 367 

442 710 

464 452 

252 280 

230 212 

+27.8 5.18       6.35 

+40.2 5.23       6.66 

+60.7 10.47    13.68 

- 2.5 

+11.0 

- 7.8 

6.30 6.62 

4.95 5.08 

5.35       5.37 

+22.6 

+27.4 

+30.7 

+ 5.0 

+  2.5 
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B-28 shows a general Increase in average lBhn 
dv(. läge labor product Ivltv 

•ra.xe B-a9 shüwB ., compnrlBO„ „, 1O|IB|:|, of ^^     £ 

-.,,., and pr()(tuctlvuy roI. tllc L0Jor Pl lhKbasln8 ft. 

uion. ts, Podmoskovskvi) or 1,00 o ^  ,, *y u   or nas actually dpflinr.^  TI • '■j-y ueciined.  This suirtrests that ^1 
"un-uuw or soL-up time counteracts mechanic«! 

. mechanical improvements and tends to 
constrain actual productivity. 

The average working thickness of nnat 
cKness of coal seams mined was 1 32 

mote is.  The averatie deoth of H„ 
Be depth of deep mines was about 360  meters, with the 

j 7"1---—■),-u^.,, 00„tlnuoil.ml„lnB,rj" 
Plllar'   ^ "^ ""- — ~oly aMU „,„„.     ne 

T™  l°"m,1 1^'h - ™ —   -  -e averaee advancG or tl,G 
face was about 38 peter* oer month      ;; 
„,, , ",e aVeri"-"! "P«"? "f eaot,  long- 
wall  section was 354  (one por day. 

Lowell »;„i„g haa ,,el, plaBUGd by ^^^^    Dlftic 

-■ s^i-ent,  l„ck „t rall ca,.5,  „,,„ ^^ ^^ ^ ^ 

a.a,„st !„„  incro.nsc,(1 p|.<,ductivuy ^^^^^  ^ iü||wii 

■ -.ce.u, ol „a.-ow-w,.,,  longwall  eyetem. was o„o-t,lird   to _.„.,„ 

-"    — Uveu,  .it,, up to 70 pGrcent ot ^^^^ b 

tive   for extended   periods.     Poor qunlitv of • 
o.   quality of equipment  and   shortages of 

spare  parts  have   led   to shutdowns of  sever-,!   sec.i P 
third     P several  sections  for as much as one- 
third of operating time. 

For  surface minin.    the data  suggest   an ev.n 
i-u ouKgesc  an even more  rapid  growth 
than  in deep mining.     Evidence of thic growth   ls    , K 
.                                                                                     growth   is  shown  by  the   increase 
in mining equipment  noted earlier  in Table B-21       zt 
                                         oie a 21,     it was reported*  that 

Sgol,   No-   7,   1971, 
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as of January 1, 1971, the USSR contained 68 surface coal mines producing 

163 million tons.  This production was broken down by size of mine as 

follows: 

'Uil.pu L Capac i Ly, 

(million tons/year) 
Number of Sur fnc V 

Coal mines 

10 
13 
45 

al         68 

1.5 - 2.5 

2.5 - 5.0 

> 5.0 

Clearly, most surface coal mines in the 'JSSR are enormous (the largest 

U.S. surface coal mine is about 8 million tons, with the majority being 

less than 2 million tons). 

The choice of equipment used for surface coal mining in the 

USSR differs from typical U.S. practice.  It is estimated that bucket 

wheel excavators account for about 14 percent of Soviet-produced coal in 

1970 and that this percentage will increase to 66 percent by 1985.  This 

is an ambitious target.  Uuckel wheel excavators are complex machines 

that are capable of high production rates if applied to suitable condi- 

tions.  However, most U.S. miners are reluctant to tie up so much pro- 

duction capacity in any one machine, and prefer to employ smaller power 

shovels and loaders that offer greater flexibility in the event of 

equipment failure. 

riany of the differences in equipment preference between the 

USSR and U.S. surface coal operators appear to stem from contrasting 

development approaches.  In the United States, the tendency is to mini- 

mize original capital investment, whereas in the USSR they seem to prefer 

reduction of operating manpower while tolerating an increased maintenance 

labor force.  Regardless of these differences, however, the USSR has 

bubstantially increased its capacity for coal production by surface 

mining and appears likely to continue to do so in the future. Whatever 
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^ Soviet. c-„ attaia (or even closc:v oppronc||)|   t|]e ^^^ Mt  ^^ 

such devexo^n. reMl„ M ^ortant ,„„„,„ ^ answcr ^ ^^^^^^ 

1"  1970,   tho  avcrage  3,,..^  mi|]e  ^^^   .__   ^^ ^^ TOS ^  ^ 

■iUlon  ton, per „ea.,   „„c   tl,o averse la„„r prodootlvlty was 28«  tons 

per .sn^nth.    T„e ,.lghe.t producttvit, .,s stte.ne. .y „„ss thet „so 

a <..-co,: .,umplne 8y8tea a„d äo not require transiiortfltioii     ^ ^^ 

cost ot surface „inec, coal .as 2.72 rubles,   „„lie   the everege cos, cf 

e-avatin, 1 cuoic „tcr .as 0.« reblee.    ,r tbe orndal rate of o,- 

cLaago .ore to be „so,  a,   a standard of eo^parlaon,   tboso costs .o„ld 

be virtually tdentlcal to tboso m .„dorn U,s.  surface .u^; „cover 

oautton la re,ulred In snob a „»p.rtaon,  „.lng to „„certataty about ibo 
actual exchange  rate. 

The USSR  „as done   long range  planning  for  surface  coal nUnes 

See  results  fro.  this  work  8re  summarized   in Table B.30 *    prcdiictio; 

is expected   to roughly  triple  by the  year  ^OOO     - 
y   me  year «duuü—a  goal  expected   to  be 

acbleved  by „re  .„an  trlpu„B average  „lne „„tput  „,,  wü.,or  productlvi 

«  a  „ajor effort   to employ buc.et  .„eel   (or "rotary",  c.cavctors 

Such .acblaes are „sod very effectively la West Ocean coal fields .bore 
the dleglnB is easy|   bl,t the sii<!ccssfui  ^^^^ ^ tiiis ^^ ^ 

other coal  ftelds  (especially those of the United states,   „as been dls- 
apPolntl„B.    If the VSSR lB u„able to ^^ ^^^ ^^ ^^ ^ 

.laing Its coal to the dogree anticipated,   productivity goala .111 

probably „ot be „et,   and „ence.   production targets win probably bc 

..seed.     The de8reo to wblc, the buchet wheel technl,ua can bo adapted 

to meet  the  special conditions of the Snvi^ 1   *■ 
ns ot  the Sovxet  coal  fields may thus control 

the  achievement of  these  ambitious surface mining goals. 

jJgOl,   No.   7,   1971 
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Table lJ-.'iO 

LONG RANGE PLANNING FOR SOVIET SURFACE COAL MINING 

1970 1980 1990 2000 

Total Projected Surface 

Production (million tons) 

Variant I (108 mines) 

Variant II (93 mines) 

Average Annual Mine Output 

(million tons) 2.26 

349.4 

341.4 

4,46 

687.5 

599.1 
1,307.1 

1,153.1 

12.0 

Coefficient of Extraction 

(cubic meters/ton) 1. 3.4 to 3.8 2.8 

Maximum Possible Average 

Labor Productivity 

(tons/man-month) 

Production by Rotary 

Excavators (percent) 

283.3 

13.8% 

509. 800. 

64.1%    68.9% 

1,088, 

78.5% 

Source:  Ugol, No. 7, 1971. 
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mmt^m^mmmum^i' uuyjjpwjiHip i'i^m&j'4^^m>nwmimM>m-* 

"'I".,-  te«;hnoJ.o«ica]   improvementa  1)r(,jC(,Lc.d   U|  comim 

Includo   l;Iit?   ("ol lowing: 
u years 

i 

'"■'■'•"  '•••'|>n.l(.v   (.xt-avnlo.-i   (^)()-:;r.n  ,.„1,1,.  „„,,,, es) 
•    1,111 '''•''  ''■''Pin-1 I y   linn ; MIM.  iMid | ii,,,,,i,|    ;,.   i i,        , 

' '     '    "'       'l1      '  'K      <    ' IISHCH loin      T'l» 

• I'M 1 Is   ciipnhl,,   .,(•   pro.lnc 

oT   •')  me tern, 

• Rotnry excnvntora  wi (h  proc 
meters/hr. 

"'K  l">l-',s "T   1.2  niPlcrs   lo  n depth 

nctlvjty  of   12,500  cubic 

N   -yl.o   llf,Lcri   (:lu)t   ,,,.   PXI)erlpnt:pwitli   ui.nn(.   ^^^^    [a 

",S:',)POI",,M^    ^   •"--""-,   t,r.  pro,>l(3mgaswe]J   og   lackof 

li«^^Ut-y in event oC equipment .„.ir.nctlon.     MtKo««,,   the promoted 

>...p-vementa  are  possiMe.   the   tochnolcJcnl  prohloms  associated  with 

-o" develop.ent  will   be  «evere.   and  could delay  realisation of 

projected  production   Lnr^ets, 
the 

'Wie  R-:n   sliovs  anticipated  do^iopmenl   of  other  specific 

3..i>syStems   Cor Tsurface coal   min.nK   in   the I-SSU.     TrucU   transporl   is 

-Pected   to  increase  ,,. more   fchnnhnlfi   whUnrnilwili   continue   to grov 

«lowly and condors wili   increase almwl   tenfolU.     Other aspects of 

"ll",",,i,U; ""-«t'on  .re  projected   to change   less  rapidlv. 

I   : 

r>

'      Coal Pro par at Ion 

''-I   preparation  or processing   is carried  on t   to  re 

BHd  waste  ma-erinis  and   thereby   i.u.Tor 

uses  nod   opp] ichtlons,     Th«    i.rcnd   j 

lias   increased  steadily  over   ti,», 

1970   (FlBiuo  H-3) . 

move  asli 
:i ^  •■•«•Hi quality  for   Its  various 

in  numbers of  such  plants   In   the  ussi; 

',   reachins  nbout   128  mil'ion   tons   in 

Tl •' "lenods  or ^oal  prepan 

i I. e  period   from   üXin   i0   1.970,* 

*   Ugol,   No.    1,    197^. 

,li<,ll   l"   tl'n  USSR  havo  changed   i, 

Th-  "se of  the mineral  suspension  proc ess 

62 

  iifriiiirrii»viii1ii-i-iliiilM»i1't 



!•■ 

o 
o 
o 
CM 

o 
00 
l> 

O        H 
to 

01 

OJ 

o 
N o 

o o 

B9 1?° "* N m t» -f -r to 01 o < • • • • • « • 
M- rH l> 10 N H <-l o o t^ -r N N o 

I» 
«5 

■f 

N 
•* 

N 

O 
CM 

n 
<* 

6? 
O 

O 
o 

^^ 
rt in 
» F- 
H 0) 
» P 
H in 
S 

g XI 
3 

O CQ 
U 

S 
w 0 
() K 
< "H 
fa 

TH K c 
CO B 0 

1 VI ■ H 
CQ +J 

U( 0 
1) o 
H V 
A M n 

CO S u 
H 

H 
a. 

OT i—i 
fH KS 
W ■P 

0 
Q H 
55 

<H 
u 0 
H 
fa 4J 
H d 
U 0) 
w o 
a >H 

M 0 

CD 

o 
CD 
in 

CD 

CO 

(M O 
CO 

CM f 

T m in 

CO 
CD co 

CO 
m 

m 

en     in 

O 

O 
O 

1J 
££ ^ N m t> O rH CO t- 

L5 
O 

0) 
rH 

o 
CD 

CD CM 
rH 

rH o 
CO 

*? ■* O O 
O 

O 

o 
o 

^N O 
P ■rH 

»H -P 
0 aj 
a N 
tn ■H 

in d a 
OJ cd a rt IH £ 
O p 0 

•,■1 a> 
si +J ■p i 
0) in 3 0 > O 0 u 

be a +-> a V 
d ■p in ^ -p >, 

■H u d 0 ■H jd 
d 0 cd a 5 

•rH a b tn ^-^ X s <a -p a 0) a a tn bfi a rH 
«H a T3 u (H d s a 
0 U ra ■p 0 ■H 3 e 

+J o >, a Q 0 
tn u ä 0) E tj rH 
B hD rH 0 > 3 -P ^^ CO 
0) a •rH 3 d Q h p 

in 
•rH 
> 1 0 

u ■P 
0 a rH 

(8 
0 

>. rH 0 ui •H h 
M 0 (U a Ü o 
Xi > u a d) s 
3 a •iH u a -p 
W M Q H w o 

• f. 

63 

 i  nwiiiilW^il i^Ä I 
-a 



Eii*y,i»*!iiia.!"w* * 

1940 1950 

YEAR 

Source:   Ugol, N. 12, 1972 

I960 1970 

Figure B- 3 

PROCESSING OF COAL IN CONCENTRATING MILLS 

(PREPARATION  PLANTS) 

(Includes Ferrous  Metals Industry) 
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npproxlmately doubled—from 8.9 porceni of the total procossinK to 19 

1)1 ,■l't■|ll•  l,,l"'-ation Kh.nvocl n small hunv.ist—IVom .;.« ,„,,•...,„, ,() Kf7 

|H'|■(■,'",   '•'«••"linn rhulrs, ,„, tlu- otlu-r haiul. .h.r.vn.Sf.l Icon, ::|./ ,„.,._ 

cenl to 20.ü percent.  The remntnder of cual prcparntio., was npparouLly 

limited to washing arc) mechanical separation which appear to have re- 

mained relatively constant during this interval. 

The average annual output of a coal preparation plant increased 

from 1,2 million tons in 1965 to 1.5 million tons in 1970.  The goal of 

the current five-year plan is to incre.se this output to 1.9 million tons 

by 1.P75. 

Technology for improved flotation reagents, washery circuits, 

filters, screens, and centrifuges received increasing attention, but- 

remained as problem areas.  A fir ther problem is to Improve the mining 

methods so as to facilitate removal of ash and waste materials during the 

preparation process.  Trends in coal preparation are indicated by the 

following tabulation: 

Method 

Jigging 
Washing 
Ail- 
Heavy media  flotation 
Other  flotation 
Concentration  table 

Percent of All Percent of All 
Me t hod s U. Bed Methods Used in 

in 1965 1970 (estimated) 

36.2 33,2 
30,7 22.2 
17,7 11,1 
8,4 24,7 
6.8 8,2 
0,2 0,6 

Source:     Coal  Industry  1917-1967,   Moscow 196ci, 

6.       Productivity   in Coal Mining   in  the USSR 

A summary of statistics regarding labor productivity in the 

coal mines of the USSR is presented in the following five tables. 
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Table B-32 shows trends i„ productivity hy raining mothod u. 

various conl basins.  The table shows thai productivity hu-ronscd uu.s, 

'" Sm■,':,<',' l'0nl  ""• '•'-■>« ovcM-ul] by rou(,hly .h.vc , „n-s   :.() 

years Iron, HK.O ((> lt,7ü.  „„rln(; lhiss;1|lu, „,,.,,,„  |mKlll,(.ivUv .„. „.^ 

■«Ines increased by less than two tin.es.  „owovor, the surface .nines were 

about tour times .„ore productive to start with; this difference was 

accentuated as productivity of surface „.ines increased at a much greater 

'•ate.  The magnitude of this increase is also indicated Dy Fiuure B-4. 

which shows the change in monthly average of labor productivity. 

Another way of expressing productivity is m the nmilber of 

workers required to produce one thousand tones of coal (Table B-33). 

The improvement or productivity is demonstrated by the decrease in labor 

consumpt ion. 

Table 13-34 shows the rates of growth of labor productivity. 

The average annual productivity growth decreased in the late 1950s, 

but resumed an increase in the iqßD«  TI,„C  ■ 
tne tabus.  These increases were experienced 

by most of the major coal basins of the USSU. 

Table B-35 shows the distribution of mines according to labor 

productivity level.  The table shows that most mines of the USSR have 

Productivity more than 30 tons/month.  The number of mines with high 

productivity have increased substantially in the period fvom 1965 to 

1970.  The largest number of mines have productivity from 30 to i0 

tons/month. 

Table B-36 shows factors relative to coal mine productivity 

i.n terms of projected increases from 1970 to 1975.  Factors increasing 

labor productivity are tabulated, together with those that would result 

in productivity decreases.  The increases, however, are greatly in excess 

of decreases, and it is clear that q^rio^ ~i 
ciear that Soviet planners are counting on pro- 

ductivity increases in the next five years  The n^n ■  n 
years.  The principal increases are 
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IVCTMi;;; 'l MiriNCIM, LM'.oi; in IIUVT I V 1 TV 

Factors Increasing labor productivity 

Rute of production 

Annual load/mine (1,000 tons) 

Average dally load/working face (tons) 

Annual load/open-pit mine (1.000 tons) 

Changes in structure of coal production 

Increase of coal production by open-pit 

method (percent) 

Changes in geographical distribution of 

coal, by basins 

Mechanization and automation of production 

(percent) 

Mechanization of loading on working faces 

of gently sloping and medium stoop 

seams 

Automated complexes used on gently sloping 

and medium stoop scums 

Complex mechanization of coal production 

on working face 

Mechanization of lift of coal on working 

faces of steep seams 

Mechanization of tunneling by application 

of tunneling combines 

Technological perfection of open-pit i 9thod 

Underground transport conveyors 

Factors decreasing labor productivity 

Increase of extraction coefficient in 

open-nit mines (cubic meters/ton) 

Decrease of number of working days 

I'ro.jec I (><! l.abiir 

I'l-oductivity Increases 

1970    1975   Percent 

711 762 7.2^ 

331 500 51.1 

2,436 3,200 31.1 

25.9%  30.3%   +4.4% 

S'1.7 

•!9.!) 

0.4 

16.8 
* 

307 

*  No individual projected values are given in source. 
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92,0 

2.2 

58.9 

15.6 

37 ,1 

3.94       4.75 

305 

I 7.3 

+2.2 

+29.0 

+15.2 

+20.3 

+20.6% 

- 2  days 
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project, .„c^.^. (,url„B thla per._od oppoor within ^^ d ^^^ 

be accomplished during the near term  iff, 
term.  u those increases are not 

achieved, production will fall short ^ «  , * 
nff t  ^ 

Sll0rt 0f Sovict goals-an event that will 
affect the overall energy balance of the USSR. 

F'   '^nsportation of Coal in the USSR 

l-      Overviow and Statistical Data 

The transportation of coal in thn rrccn coai in the USSR is predominantly by 

■■=..  '" "™. - -a«, netrlo to. of coal and coke _ 
oy  this mode of transooit  TI^O * "110ful1»   IhlS tonnac-p nnnoJ-i+,,4- j onnafe cons.itutod about 88% of total 
aggregate coel shiomehta in <-ho<- 

I .onts „ that year. Tabu B-37 al,ow. coal »hlpment, 
^ -e or tra„spo..t .,. eao „ss,, ln 1970. ,,.,_ l8| „,. __ J 

— nra. by rall to the pol|U ol  tra„ss,ilp|aonü  ^ the ^^ o 
rive. a„d lnla„d .ate„ay 8hlpBsntS| t|ie ^^ i8 ^^ ^^ 

ae .„o end of Co ,„„VOM,lt by waterway  ,__ tho ^^ ^ ^ 

tranken, _ slllp,„.,„ts, s,lc„ as „ tho „^^^ ^^ ^ ^^ 

«a. .0 eatirel, by  tru,!k ,)ecauso of the ^^ of ^^ ^^^ 

Coal constituted 22 percent of tho + 4- ^ 
P   nt 0f the total annage of all types 

of freight shipped by rail in the USSR in 1970  Coal • 
in iy,u. Coal iS  expected to 

continue to be an important fraction  9n 
fraction, 20 percent, of such freight in 

1975.  Taole u-38 shows coal and coko ahipmnba Uy ^   ^ 

Perspective and comparison, the shipments of several other important 

raw materials are also shown. 

From Table B-38 it can h« ^ ... 
can be determined that rail shipments of 

coal and coke increased at the rate of a 1 
rate of .i.l  percent per year during the 
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-".-Wsi-J!«.»1—^ .».i .•.-.'  MtiUf.^mwj 't ^4WiwyMP»N^-w«!- 

Tublo  11-^7 

CÜAI. SllllWiNr::   IN' Til K  US«li  IIV  M.l)i; OK TOXN.St'OUT  -   ,;) A) 

(Ml 1 Ilona of Mvlrlc  Tons) 

Modi'  of Tninsnort 

Rail 
Truck 
River (hart;o) 
Ocean  (ship) 

Total 

Slilpiiionis      Porconi   of Total 

644 88% 
65 9 
18 2 
9 1 

736 100% 

Source: Zheleznodorozhnyl Transport v Doblatoi Pintilekte 

(Railroad Transport in the 9th Five-Year Plan) 

P. 10, 1972 and Transport 1 Sviaz (Transportation 
and Communication), pp. 144, 168, 230, 1972. 

Table 13-38 

RAILROAD FREIGHT TRANSPORT OF COAL AND 
OTHEK CUMMUUITI^S—USSr. 

(Millions of Metric Tons) 

Commodity 
1975 

Coal and coke 

PetroleuT and petroleum 
produc' i 

Ore 

Lumber 

Mineral building materials 
(including cement) 

Grain 

Che'iical and mineral 
fertilizers 

1965 1970 

644 

(5 Year Plan) 

580 725 

221 302 410 

192 246 320 

173 176 190 

570 688 880 

88 105 115 

43 71 110 

Source:   Zheleznodorcwhnyl Transport v Deblatol Piatilekte  (Rail- 
read Transport  in the 9th Five-Year Plan),  p.   10,   1972. 
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1965-1970 period an. a.-o scheduled to Increase by 2.1 percent per .ear 

in the period of the present five-year plan. 

The current f.ve-year plan (nv.th five-year plan, 1971-75) 

calls fer an incre.se in coal production from 624 million metric tons in 

1970 to 695 milli011 metric tons in 1975>  This ^ eqiiivaient ^ ^ ^^ 

age annual increase of 2.2 percent per year, and is consonant with the 

Planned 2.4 percent per year average increase in coal shipments by rail. 

2-  ££glü°voment by Rail and Connecting Waterwnv. 

Table B-39 shows regional transport data (exports) for coal 

-ving from the major .-a-producin, basins to the various economic 

regions of destination. Table a-40 shows the transport (imports) of 

coal to the economic regions from the basins, and Table B-41 shows the 

movement by mode of transport to, from, and within each region. 

From TaUe B-39 it can be seer that the Donets Basin (in the 

Ukraine) and the Kuznets. Basin (in Western Siberia) ^ ^ ^^ 

coal producing and exporting areas of the USSR.  In these two basins 

alone. 330 million metric tons of coal were extracted in 1970. compared 

to total USSR coal output of 624 million metric tons in that year  Of 

these 330 .iUion metric tons, about half was exported to other economic 

-gxon«.  m the case of Donets coal, exports were primarily to the eron- 

omxc regions immediately around and to the north of the Basin-i e  to 

the central European heartland of Russia. KuZnetsk Basin coal, however 

is shipped primarily to major industrial cities in the Urals more than' 

1,000 miles away-certain rail lines were built specifically to enhance 

the coordination between'the KuznetsK coal areas and the iron and steel 

complexes in Sverdlovs. and other cities of the Urals, originally lin.ed 

only by the main TranS-£i/berian railroad. Kuznets. coal is also shipped 

to the southwest into Kazakhstan and Central Asia. 
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i »ii i iMmmM*!^i~h''±4Him$im: 

w. 1 

Tiihli.-   II   ID 

WONdMic inCIO.WI, IMIMHIT:; O\- VUM, IIV (UM. IUKIN soi'itc-.1; (ions,  1970) 
(MllliüiiF    if   Tons) 

IinpurtluK lli'iilon 
.Aniuiirits   InipnrU'd 
TT^ci.T"     """füTü (bv   K.isin) 

Nortlrn'stcirn 

Total 

Central 

Total 

\'olga-Vyatka 

Total 

Central   Blacksoll 

Total 

12.9 

17.9 

9.2 

14.7 

10.4 
0.H 

13. 1 

9.0 
4.4 
5.2 
1.6 

20.2 

2.0 
5.0 
0.4 
2.0 

9.4 

11.7 
4.0 

15.7 

IIUIIIMS.S   (iioncls  Unsln) 
Moscow  H.i sin 
Ktzel   H.isln 

Donbass 
Kn/biiKH   (Ku/.nctsk  Hasln) 
Poclinl'n  Unsln 
Klzel   llasin 

Donbass 
Ku/.bass 
Moscow Basin 
Klzel Basin 

Donbass 
Moscow Basin 

Volga 

Total 19.4 

9.0 
3.5 
4.3 
1.0 

17.8 

Donbass 
Kuzbass 
Karaganda Bnsin 
Chelyabinsk Basin 

Urals 

Total 

Western Siberia 

Total 

Eastern Siberia 

Total 

Far Eastern 

Total 

I   1 

47.8 

4.7 

0.6 

2.5 

0.2 
11.5 
36.P 
1.0 

49.5 

6.6 
2.0 
0.4 

9.0 

0.9 
0.2 

1.1 

3.5 
0.4 

3.9 

Pechora Basin 
Karaganda Basin 
Kuzbass 
Ekibastuz Basin 

Ekibastuz Basin 
Kansko-Achinsk BasJ, 
Cheremkhovb Basin 

Kuzbass 
Ralchlkhlnsk Basin 

Cheremkhovo Basin 
Bukachacha Basin 

79 

m^LLWHü.i.iin.iL., i y.»'^ 



Table B-.0 (Concluded) 

ImportIHR Region 

Southwestern 

Total 

Southern 

Total 

Baltic 

Total 

Caucasus 

Total 

Central Asl« 

Total 

Kazakhstan 

Total 

Belorussl»» 

Total 

Moldavia 

Total 

Amount 5 Imported 
1965 1970 

19.8 

17.7 19.8 

14.7 

12.0 14.7 

6.5 
3.0 

Coal Source 
(by Basin) 

9.9 

3.6 

2.2 

7.8 

8.6 

2.4 

9,5 

2.9 

2.9 

0.9 
1.5 

2.4 

10.0 
0.4 

10.4 

4.0 
4,4 
0.4 

8.8 

2.3 

2.3 

Doubn-'s 

DonhnHS 

Donbass 
Pechora Basin 

Donbass 

Kuzbass 
Karaganda Basin 

Kuzbass 

Kansko-Achinsk 

Donbass 

Lvov-Volynlan Basin 
Moscow Basin 

Donbass 

'"■,e■■ ZiTZTJlZ^^.0"1"" '""••'- '■>"■ -' ■"« ".•""«.. 0O.0., 
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Table B-41 

IIECIONAL TnANSPORT DATA FOR COAL BY MODE OF TRANSPORT, 1970 
(Millions of Metric Tons) 

Region and Mode 
of Transport 

Northwofltern 

Railroad 
Ocean 
River 

Total 

Central 

Railroad 
Ocean 
River 

Total 

Volga-Vyatka 

Railroad 
Ocean 
River 

Total 

Central Bleckaoll 

'.atlroad 
Ocean 
River 

Total 

Volga 

Railroad 
Ocean 
River 

Total 

Urals 

Railroad 
Ocean 
River 

Total 

Western Siberia 

Railroad 
Ocean 
River 

Total 

Eastern Siberia 

Rallrond 
Ocean 
River 

Total 

Far Eastern 

Railroad 
Ocoan 
River 

Total 

Total 
Dispatch 

'6.8 
0.8 
1.9 

29.S 

28.2 

0.1 

2«.3 

0.9 

0 

0.9 

16.2 

1.8 

48.0 

119.S 

10.6 

Total 
Arrival 

31.9 
1.3 
2.7 

15.,'j 

41.3 

1.6 

42.9 

8.3 

1.3 

9.6 

16.3 

22.0 

90.6 

0.1 

90.7 

65.9 

31.8 

Intra- 
reglonal 
Transport 

19.8 
0.8 
l.S 

22.1 

22.7 

22.7 

0.2 

0 

0.2 

0.6 

0.2 0,1 0.1 

1.1 16.4 0.7 

«.1 
0 

2.3 

19.7 
0 

2.3 

3.7 
O 

(1,5 

4.2 

41.1 

0.1 

41.2 

57.0 

0.7 

iin.9 

0.7 

66.6 

0.7 

57.7 

40.0 
0„1 
0.5 

34.0 
0.1 
0.7 

33.3 
0.1 
0.5 

33.9 

2?.5 29.3 25.5 
1.8 1.9 2.0 
2,4 2.2 2,0 

Magnitude of Exports 
over Imports (+) or of 
Imports over Exports (-). 

-4,7 
-0,4 
-0.9 

-6.0 

-13.1 

- 1,5 

-14,6 

-1.3 

-E.7 

-15.3 

29,7 ^3. I 2". .5 

-13.5 
0 

-0.1 

-18,6 

-41.4 

U,7 

-42.7 

t53,3 

 0 

+53.3 

♦ 6.0 
0 

-0.2 

+5.8 

-3.8 
-0.1 

-3.7 i    K 
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Ik-k'ion and Mi>i1e 
«>/   Irnn^p'.rt 

Ti ml 
lull a 

Tul nl               r.■in.HI. 1 
Hi- patch AlTtvill                  ri-.n-.p-al 

Mainl I Ulli'   öl    ) spnrtH 

nt. |"    Inp.il I i   ( . )   nr   of 

linpi.l'l-.   i.l-.M-   I    purl.,   (-). 

MiMithwoHti rn 

lull road 

ttrr::m 
III vitr 

Total 

>iTuthern 

Railroad 
Ocean 
Rlvor 

Total 

0 -L-2. 0 

16.9 31.3 11.s 

0.4 
l.l 

0 

13.2 
2.0 
0.8 

0.1 
1.2 

0 

1.5 16.0 1." 

-13.H 

-1.6 

-15.4 

-12,8 
-0.9 
-0,8 

-14.5 

Railroad 
Ocnan 
River 

Total 

1.6 10.4 1.4 
0 0 0 

0.4 0.5 0 

2.0 10.» 1.4 

-8.8 
Ü 

:0.1 

-8.9 

Railroad 
Ocean 
River 

Total 

Central  Asia 

Railroad 
Ocean 
River 

Total 

Kazakhstan 

Railroad 
Ocean 
River 

To^al 

Beloruasla 

Railroad 
Oceac 
River 

Itotal 

4.1 5.6 3.4 
0 0.7 0 
0 0 0 

4.1 

6.6 

58.9 

2.6 

0 

2.6 

6.3 

8.4 

44.4 

8.0 

1.1 

9.1 

3.4 

6.4 S.2 5.8 
0.1 0 0 
0.1 0.3 0.1 

5.9 

58.7 44.2 33.8 
0 0 0 

0.2 0.2 0.2 

34.0 

0.3 

0 

0.3 

-1.5 
-0.7 
 0 

-2.2 

-1.7 
0 

 0 

-1.7 

+14.5 
0 

 0 

+14.5 

-5.4 

-1.1 

-6.5 

I 

J I 

Moldavia 

Railroad 
Ocean 
River 

Total 

Northern Caucasus and 
Donets-Dnieper Regions 

Railroad 
Ocean 
River 

Total 

363.7 
1.4 
6.0 

271.1 

3.3 

0 

2.3 

178.5 
0,2 
0.1 

17!*.8 

178.5 
0.2 
0.1 

178.8 

-2.3 

 0 

-2.3 

+85.1 
+1.2 
+6.0 

+92.3 

The regional  export  statistic! (Table B-39)  plus  the "intra-reglonal  transport" 
flguros In  this table will add up to the figures given In the "total dispatch" 
column;   the regional  Import statistics  (Table B-40)  plus     Intrr-roglonal 
transport"  figure! «Ill add up to the figures given In the "total arrival" 
column. 
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Table B-40 shows that the largest imports of coal were Ihto the 

Urals economics region and. as could be inforrc. from the previous dis- 

cussion, most of this comes- from the Ku.nets. „asln via the Trans-Siberian 

rail line.  m fact, the rail line from Novosibirsk westward to Omsk and 

beyond has been characterized as the most heavily used rail line in the 

world. 

The Central economic region (which Includes Moscow, the capital 

of the USSR) and the Southwestern economic region were, after the Urals 

the importers of the next largest amounts of coal. About three-fourths' 

of total imports into those two regions were from the Donets Basin via 

the well-developed rail systems linking these areas. 

Table H-41 shows the total coal . . enc  by region and mode Öl- 

transport in the region, for coal arrivals, dispatches, and intraregional 

movements. As would be expected, a great deal of Intraregional movement 

of coal occurs In economic regions that contain major coal basins.  Thus 

the Northern Caucasus and the Donets-Dnieper economic regions, which 

Jointly contain the Donets Coal Basin, have a large quantity of intra- 

regional shipments of coal bv rail  Tn *.,„+ +  J., ■ 
oy ran.  m fact, two-thirds of all coal 

dispatched in these two regions is for destinations within them. The 

regions constitute, of course, the giant industrial heartland of Russia. 

Other economic regions with relatively high intraregional 

shipments (though dwarfed by comparison with the Donets-Dnieper and 

Northern Caucasus) are Western Siberia (containing the Kuznetsk Basin) 

and Kazakhstan (containing the Karaganda Basin>. 

Inter-regional movements of coal in the USSR are shown in 

Figures B-5, B-6. B-7, and B-8. These figures show the patterns of coal 

transportation from producing basins to the consuming areas.  Figure B-5 

shows movements from the main  n producing regions (Donbass and Kuzbass) 

li- 
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M.nso.   tho hau^onn and Ural  sectors.    Also show,, are 
mVM*   r-M'— "V  -a,I   ,.....,„., J1|(V1.r,KJ((i)s< 

,",!V,a"0 ''^ S,',,WS l -•' —«.P-anM.oe J« aiul 
Koi-OBaiirla   Heide,   ti.Kotlior rpn, „n 

"■"'"    "—P.-..„„cor.,.    AK,I„,   ,.,„s<.„a, 
m0,'0 " "-'"l' '"  "■<• «-■.«■«.. a „,  .,,,,.„„.,,. 

'••'--'.    Ilia   rimiro emplmsUea tho 

.-.«-. r.-s s„.„s ,.„al „„ , ,., ^ ^ 

P"S';S,"t"OU'"I,i  -    ■— - .X.o a,,^ M1„lv to tl,e 

:i-      Soviet Coal Transport:  u,   1975 

oU.5SU(u_oal(l.anspoj,:ationsvst(iii|ip^ 

tHe most advanced  and   Intensively „sod   frei.,,,   ,. 
wor](1       ,. rtlg,,t   Lra,lsPort   systems   in   the 
worJd.     increases   h,   Proleht  car  n,-..,,,.   ,■ 

l-Hl.-ctL.n  and  coal  production  Si„Ce 
I960  are  sliown   in Table n-12. 

'" °Mit:"" '" ■'-  '~   ha  a.. „r  CrBtm „„., 
produced   In   ihn ircjot- 

avc-aE.i  Kn.so welKl,t  „1    r,.(,i„,,|   ,..,.„  , 
,„„„       , U '" """  '""''«»■■•I l.v 20 „nroc„lt  sil,co 
I960.     l„ tlw curl ,   nvö-raar „l-,,,      ,. 

""  lhe Pr"""c,'°" '>r «•—,  capacity  „.,,,„, „„,. 

T"l""Cr0"8 ^ "e"s"'"' ""—MVe^t tromc lfl 
.1».  renews „a,,,,. c,.phnsls „„,„„.  ,„„ ^   

a■"," ''-•——. a„ ,....,„. „y.,tc,„e a,.„ ,.„„; .^lat,M1 srstems.    T„ni,8o(,r  t.t,.ain.1,,rl„eti.ai|sportotcoi|i 
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over long diqtancea lin.s  also äcveloytQä ihiriug  fcho past   Cow years and  has 

inemasäci   l lie itliclt'mw and  rerluerd   llio «oistä öH the t^on I   transport 

system   in   I li<> Connl vv . 
■ 

S lac«'  Hnviel   plamuu'H   Intend,   its nmcli  us poSHililo,    lo  snbsl.l- 

tute oil ami ^as   Cor cool,   to  rosi i-ici. coal, movoments  to   Intraroglonal 

ureas,   and   to hold   lncr<>0Sys   in o'öal   protluutloii   to   low levels,   coal 

trniiMport  einmal»! 1 11 v   i;i  iixpeclod   to  !><•  ndoqnnl.e   in   the   loiseoable   fntufo, 

'I'Mble   ll-'IU 

JNTKEAKKS   IN  TOETOUT CAI!  AW) COM  PlfOlllIflMON   IN TI1K USSR 

Annual Coal Annual   freight 
Production Averau© Annunl      Car I'roducbipn      Average Annual 
(million InereoHo (Number ol' 

freight; oars Year       metric   ions)        (porecnl/yeur) 

19H0 .-JO!).? 
a,s 

i.« 

2.7 

1.6* 

igtir» 577.1 

1.970 G24.1 

197] «40.9 

1975 094.1+ 

3(i, 400 

39,600 

5K,300 

«3,700 

s«.«oo* 

Increase 
(percent/year) 

+ Planned product ion. 

Sources:     Zlielc/.inuloro/Jmy I   trmiBporl:  V Oevioioi   p i at i l<?l:ke,   1971-75 

(11,11.   Tranaptu-t   in   l.lu    Ninth  K i vo-Yi^nr  Plan,   1971-75). 
Tranapori   i   gviagj   stai. islichoakii  oby.of  (Transport  and 
Communication;  Statistical lleview),   1972. 

Stanford llesoarch  Institute. 

; 
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HPflWI1     I  II    I"«.'» HMBItWi 

G-  .s""'"y gf «ovi-t roa1 Productlnn ,„ri pgtg^^^ 

I.. ".71, the Soviet U„i.-„ produced al,„,t 641 ^„^ ^ ^ 

«- cl „i all rank.. ,.hls proawnm ^ ^  io Mjoi ^^ 

•na „u«^ 3maller coal al.oas. prodiiction ^^ about ^ f 

Hard coal     486 million tons 

Brown coal    155 million tons 

xne- ,,at0 C01,tlmic prod„oUü|, trenda ^ ^^ ^^^ ^ g^ ^ 

— -„. T„ls table s,lows t,le contlnlllne er(lrtll ln M1 ^0 
since the Second World War  Th« +OKI 

war.  The table also shows growth in surface 
mining during this same interval. 

„Jl!m  there ''ere 8bOUt 1'000 OP6ratin8 ^ "'»"■ — - =-r8ge roa„ctl„„ ot about 462i000 tons annuaiiy_ ^ ^ oiso MM ^ J 
faoe ..„es,   »lth an aver8ee productlon of 2>6 ^^ ^^ ^^ ^^ 

T..US B-4.,  0H5,   Wld B.46 8how produotlon ^^^ for ^^ coai 

(ant^elte 8„d .ut„ml„OU3)  and  ^ ^^  (sub.,iUuminous and ^ 

in tue p-uoip« coal produ<!l„g baalns ot t||e ^ ^^ ^^^ 

Th,  laree3t p^uctlo„ 0,. „„rd coal .^ beei|  u ^ ^^ ^ DOM- 

a™..,  .Xtho„el, auction !„ t„e Kuznet8k Basln |ias ^^ ^^^ 

the „„ pe-toa.    Br„m coal productlon ras hlstori(,aiiy ereates 

«oeco„    ..ln,   but the urals Baalns and thos6 ^ Kazakhstan ^ 

rlvalled these areas In recent years. 

It see^s llkely tl,at productlo„ from ^^ ^ 

cU.e ss essll. mi„ed „ep.slts sre depleted.     [a tl,ls Q^   the pace 

°f pro.uet.en from Bestem  fleld5 rtll be stepped up ^ provide the 

without first cle.nlns the eosl ^l™        0l ""*"••*<' "«1  (»Ith or 
Soviet dsts „.t he co'rreoCL L^^^u^'h "^  ^^^ 
elusion of this section. be shown  in the con- 

l 
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Table B-44 

PRODUCTION OF ANTHRACITE IN THE USSR 
(Thousand Tons) 

Deposits 

Ukraine 

Donets Basin 

Moscow Basin 

Kuznetsk Basin 

Pechora Basin 

Urals Basins 

Karaganda Basin 

Middle Asia 

Eastern Siberia 

Far East 

Georgian SSR 

Total 

1940 

22,867 

32,102 

1945 

195 344 

1950 1955 

9,195  24,206   37,140 

1^,651  38,506  57,148 

452 385 

55,164       25,190       63,164       94,673 
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Table n-/15 

PRODUCTION OF BITUMINOUS COAL IN THE USSR 

(Thousand Tons) 

Deposits 

Ukraine 

Donets Basin 

Moscow Basin 

Kuznetsk Basin 

Pechora Basin 

Urals Basins 

Karaganda Basin 

Middle Asia 

Eastern Siberia 

Far East 

Georgian SSR 

Total 

1940 1945 1950 1955 

52,956   18,966    48,682   74,949 

53.407  21>283    5^3   ^^ 

21,137 

262 

4,567 

6,181 

422 

6,773 

1,664 

618 

147,987 

28,994 

3,319 

7,721 

9,412 

367 

5,585 

1,963 

650 

98,260 

36,814 

8,687 

10,372 

12,088 

701 

11,001 

3,582 

1,672 

56,537 

14,153 

11,676 

20,751 

984 

16,214 

4,916 

2,559 

184,772  280,925 

P 
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'l':il)lc   li-K; 

PIUMUKTION  OV BUOWN COAI,   IN  TIIK   (INSU 

(Tliousaiul Tons) 

Deposit s 

Ukraine 

Donets Basin 

Moscow Basin 

Kuz. tsk Basin 

Pechora Basin 

Urals Basins 

Karaganda Basin 

Middle Asia 

Kastern Siberia 

Far East 

Georgian SSR 

Total 

1940 

36- 

1945 

38 

1950    1955 

940    8,694 

9,949  20,02]   30.622   39,302 

6,939 17,002 21,337 34,795 

117 1 ,854 4,217 6,062 

1,498 1,322 3,536 5,349 

1,754 2,059 4,061 6,959 

4,931 5,057 8,466 11,141 

— — 46 147 

25,552   47,353   73,225   112,449 
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"V<' ■■    ■"■'■"" ■ v.-      „„.,.,,  , 

"""'"^ "■' "-""    ■"•"' < -...,,■ , „. 

■'''"' "" 00"te"1 "r '■'""   '■■■  "■- '-'■■"> »"i» »as a„„„c 23 P8rcent 

'"   l970'    """-""■  "-^'"t'o" -d cle, B   racllitle. ai,   inefflclMt 

" romov.n« nS„ ,„„ msteSi   ,,,sl„tt,ii; ,„ .^„.„^^ lüsses ^ ^^ 
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use).     The principal  consoquencos are: 

• Inefficient oumhustion 

• Hiui)  rail cost   from   transport of wastes 

• Requirements   for special   .„als  for blending 

• Lengthy and costly coal  haulage 

•      Losses  in coal   i„  1971  were estimated   to  „c  as   rollows: 

V se r 

Electric power plants 

Rail haulage of waste 
Transport 

Total 

Loss 

(millioii toiis) 

24 

33 

14 

71 

soviet coal „sera cannot rely „n a ragular aupply „t  the coal rc- 

,«lrad to ..tiafy u-eu- need..    T„e .cvaral prodUctl„„ alKl preparation 

pro„leM „oted „ere and  u, prevton, sec „ „„„„.to that  the e«ectlTO. 

noS3   „, coa. uae  ,3  lnpal,.ed.     T„eae probXe^a „r coal production and „se 

aee» HXely to constrain Soviet ability to ,.„.,„, ropl(ily to „„,ct 

dcand.     ...„..„„.„re.   11  tKeae promo,, are enc, tared   In t„e eatabllebed 

developed coat tield. or tbe VSS«.   alnllar or oven gre.ter proble«. con.d  ' 

be encountered In t„e „ovoiop^nt ol n„ deposits.    Tbus,  ,Uho„8b t„c 

USSR's coal resonrces and reserves are subsuntlal and represent . Mj0r 

energy base,   the practical  <Mrri,.1.n- 
practical difficulties ol  geography,   geology,   extraction 
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technology,   preparation  technology,   and utllizatl 

against the prospective  thooretical ad 
on  technology mitigate 

vantages of a largo <oal  potential. 
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HI     COAL   IN THE  (MEA  COUNTKIES 

A. Overview 

The   locations of  coal   deposits   in Eastern Europe  and  the  European 

part  of  the  USSR aro shown   In Figure  IJ-9.       This map  is  included  as   an 

aid   in  providing a?  overall  regional   perspective for the  component  coun- 

tries. 

In the  following  sections,   data  are  presented on patterns  of  coal 

production by  sectors  in most  of  the CMEA countries.     These data  were 

taken from statistics compiled by the  United Nations.       Unfortunately, 

UN data  are  not organized  in a   fashion that  permits direct  compariscn 

with sectoral energy consumption data  commonly maintained by many U.S. 

or Western  sources.       To avoid  the  risk  of   Introducing  significant 

errors,   no attempt  lias  b^en made here  to convert  or adjust  the  UN data 

to more   familiar grouping.     Nevertheless,   such data  arc  valuable   In  pro- 

viding an indication of the dimensions of coal uses by different economic 

sectors  of the CMEA countries. 

"Coal-Bearing Deposits  of Europe,"  Subcommission  for the Map of Coal- 
Bearing Deposits  of Europe,  Commission for the Geological Map of  the 
World,   International Geological Congress,   Moscow,   1972. 

United  Nationc,   "Annual  Bulletin  of Coal Statistics  for Europe,   1971," 
Vol.   VI,   UN Economic Commission  for Europe,   New York,   N.Y.,   1972. 

See,   for example,   "Patterns  of Energy Consumption in the United States,' 
a   report  by Stantord  Research   Institute to the Executive Office  of  the 

President,   1972. 
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Figure B-9 

COAL DEPOSITS IN EASTERN EUROPE 
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B, Coal Movement as Reflection of Resources and Demand 

A widespread trade in coal among the countries of Eastern Europe 

has been established for many years.  This trade includes both hard and 

brown coals, as well as lesser amounts of patent fuel, coke, and brown 

coiil briquets.  The complexities of tills conl trade are often obscured 

by the manner of reporting data for type of coal or by country.  Tables 

of statistics are useful, but frequently do not enable us to recognize 

the patterns of coal movement in trade.  Accordingly, the statistics 

were used to construct the coal movement chart shown in Figure B-10. 

The chart is organized to show the source of imports of coal to the 

countries of Eastern Europe, as well as the destination of coal exports 

from these countries.  In the chart, items of particular interest can 

be investigated by following the flow lines for specific coal types to 

or from any particular country. 

For example, the USSR is the second largest exporter of hard coal, 

most of which goes to Bulgaria, the German Democratic Republic (East 

Germany), and Czechoslovakia.  Poland and Czechoslovakia are the next 

largest exporters of hard coal. 

The German Democratic Republic is the largest importer of hard 

coal, receiving imports from the USSR, Czechoslovakia, the Federal Re- 

public of Germany (West Germany), Poland, and others. 

Coke is the next largest coal-related commodity traded in Eastern 

Europe.  Most comes from the USSR, with important amounts from 

From United Nations,  Annual Bulletin of Coal Statistics for Europe, 

1971," Vol. VI, UN Economic Commission for Europe, New York, N.Y,, 

1972.  The data were checked against the annual statistics published 

by the Individual countries. ' 
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Czechoslovakia  and Poland as well       Th. . < 
Principal destinations of this 

,coke  are the Oerman De.ocratic  Hepuhlic  and  „ungary. 

I" addition,   however,  coal   is exported from the Eastern European 
countries to 21 other countries       m w    + European 

tie. .    Ä 
In WeStern ^"P« ^gnificant quanti- 

ties go to Austria;  the Federal Republic  of Gem. n 
France    «nH   T+   I Germany.  Denmark,   Finland, 
France,   and  Xtaly also receive  important quantities.    Significant ♦ 
ties also go to countries in Afr^       c Significant quanti- 

tries in Africa,  South America,  and Asia. 

«on o7th
PrlnCl,,al - ■" "^ ■»- - that  lt slmpllfles  .^„„^^ 

on o    the „„,„ sourcM and ^^^^^^ ^ ^^ ^^ 

.»o„B th. t««.. Partners lavoIvs(I The    irKle „rii 
indicative of +»,ö 

re further dT;ive 0±  the  resource picture  *„ «^  i, pxcxure   in each country.     For PTTO»«! 
be  shown  later    the Germnn n rj.     ^or example,   as will 

ter,   the German Democratic Republic  lacks sizable  r. 
hard coal       T„ sizable  reserves of a coa1'     To support the needs of  <+»  * 
*H-     , lr0n and  steel industry     it   i« therefore foroon  •#.« ^ . '"«•*j'»   ix  la 

forced to import hard coal and coke frnm ** 
toKe trom its neighbor«!      TK» 

same  is true  (but to a lesser degree)  for u 
r aegree)   for Hungary.    Most  of  these  im 

Ports are from other CMEA countries       Thus    the these  im- 
,, hU8'   there  appears to be an 

r: :z:.:r™"" ~ •-■•' •• • —--• 
C.       Bulgaria 

1. 

"asln,   although suhstantlal deoosif.  .1 
Sof. „. ".poalt. also occur in the vicinity of 
Sofia.    Th, „Mt  lacoat d.t..lt. are ,_„ coal ^ 

—"' '» - uorthecn Pact of the MacZ ll^"4 ^ ^ 

Table B-47 sh„.s the estl„ated coai 

cording to reaource categonea A + B + c      Mo t    ,      " « ««'"a -*• 
+ B + C    Most of the resources are 
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lignite,   with the  largest  deposits being  in the East Maritsa  basin. 

These deposits  are dlstrlhutod  in five main   fields that  are scattered 

tlmmghout.   the country   (refbr to I'lgure  H-9,   given  previously).     The 

lignite  Kcams  occur tit  sul Ticiently shallow depths  to permit  surface 

mining,   and  occasionally  reach about   12   f^et   in thickness. 

The hard coal and brown coals  of  Bulgaria  occur in the  central 

part  of the country.     However,  these  coals occur as extensively folded 

and faulted  seams,  making mining difficilt.     Also,  these coals are  of 

poor quality,   usually containing high quantities of refuse that must be 

removed by cleaning prior to their use. 

It  is  likely that  not all the estimated coal resources of 

Bulgaria will be developable and thereby  recovered for use      Howeve:.", 

because  geological data  on many of these deposits are  incomplete,   the 

probable  recoverable reserves can only be estimated.     Assuming that 

most  future development effort will be concentrated in lignite and 

brown coal,   that half of  these  resources will  be amenable to surface 

mining,   and  that three-quarters of those  resources can be  recovered,   we 

derive a total estimated  recoverable  reserve  of about  1.7 billion tons 

for Bulgaria's coal deposits. 

i  ' 

2.   Coal Transport in Bulgaria 

Most of the mineral and coking coal produced in Bulgaria 

comes from the Stara Planina basins near Sofia (1).  See Figure B-12 

for locations of Bulgarian Cities by number.  In 1970 about 1,2 million 

tons of mineral coal were mined in this region. The production of brown 

coal and lignite, which'amounted to 28.9 million tons in 1970, is far 

more important SB  an energy fuel for Bulgaria's industries. The brown 

coal reserves are located In the Struma River basin and include the 

cities of Dimitrovo (2), Stanke Dimitrov ('3), and Bresani (4),  The 
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second major  brown coal  producing area   is   located  near Burgas   (5),   a 

Black Sea port.     The main  lignite  reserves are  located  in the Maritsa 

valley near Dimitrovgrad   (6),   in the Sofia basin,   and  in  the  lower 

Struma   valley  near Blngoyevgrad   (7). 

Most of the brown coal and lignite  is  used  in thermal electric 

stations  located  in the basins,   and most  of Bulgaria's electric power is 

generated at  plants  in Dimitrovgrad,   Sofia,   Burgas,   and the Struma River 

cities of Dimitrovo,   Stanke Dimitrov,  Bresani,   and Blagoyevgrad.     Bul- 

garia produced 19.5 billion kilowatt-hours of thermal electric energy in 

1970.     Most of the 2.2 billion kilowatt-hours of hydroelectric energy 

produced  in Bulgaria  in  1970 was generated  in a  number of  small plants 

located along the Struma  River in the Rhodope  region,   including Dmltrovo 

and Blagoyevgrad. 

Bulgaria's major steel making plants are located at Pernik (8) 

—20 kilometers from the coal mines of Dmltrovo, to which Pernik is con- 

nected by rail—and Kremikovtsi (9), located 130 kilometers by rail from 

Dimitrovo. The steel plants use local iron ore rained in Kremikovtsi and 

in the Rhodope along the Struma  River. 

The Maritta   lignite  field is also the center of a  large copper 

industry and other nonferrous metal producing  industries,   centered  in 

Plovdiv  (10)  and Dimitrovgrad.     Cement works  in Dimitrovgrad and Temelkovo 

(11),   near Dmltrovo's brown coal fields,   use  local coal  for thermal fuel. 

Varna (12), a large port and a ship-building, cement producing, 

and textile manufacturing city, obtains most of its fuel from imported 

coal, primarily from the USSR. In 1970 Bulgaria imported 5.2 million 

tons of coal from the USSR, most of which was shipped by rail through 

Romania and then along the Constanta (13)-Tolbukhin (14) rail line to 

Tolbukhin (80 kilometers).' From Tolbukhin, some coal was transported 

along the 80-kiloraeter.TölbiAchin-Silistria line to Silistria   (15);   the 
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rest was transported  50 kilometers  southward  to Varna,   from which some 

was  seat  by rail  to Ruse   (16),   200 kilometers  from Varna.     Silistria  is 

n  manufacturinK  and  cominoi'cia 1-residential  area,   and  Ruse  is a  Danube 

lUver port capnble  of  lumdllnp; tankers of up  bo 20,000 tuns,     Uuso   Is 

also a  center   tor manufacturing industries  assoriated  with fn^ineerin^, 

food procesalng,   and machinery,   particularly agricultural machinery. 

3.       Bulgaria Coal  Production and Use 

Figure  B-13   is  a  schematic of  production  and  consumption  pat- 

terns  of Bulgarian  coal  in 1971.     This figure   is  based  on data  compiled 

by the United Nations;   in keeping with U.N,   practice,   cleaned brown coal 

and  lignite are   lumped  togetner.     The figure  shows  that  public thermal 

power plants were  the  largest  single users  of  coal.     Most  of  this coal 

was  from domestic  brown coal  production,   but   imported  hard coal made up 

about  14  percent   of the  total  for power plants   (representing  roughly half 

the total  imports).     The  next   largest consumer was the  industrial and 

construction sector,  where the bulk of remaining hard coal imports were 

used,   together with domestic  brown coal.     The  rest  of  the  coal  imports 

were used  for transportation and household  purposes. 

The  above  noted  increase of production  in  recent  years  reflects 
i 

the  shift  toward  surface mining,   especially  in  the   lignite  fields.     The 

share  of  surface  mininp was /only  about  36  percent  of  total  production in 

1955,   but  rose  to 66  percent   in  1967,   and  further  increases  are  pro- 

jected.    Although  there  are  important mining  difficulties  in working the 

lignite deposits   (such as  low ibearing capacity  of  soil,   adhesion of  clay 

to excavators,   and  landslides),   the  favorable  low cost   is encouraging, 

being only about  one-fourth th.at  of deep mining. 
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D.       Czechoslovakia 

1.       Coal  Deposits  of ( /.ochoslovakla 

Czechoslovak In  may   he cltvided «eolon icn I I y   Intt) two sections: 

the  wrstoni   s«'<;tion   is   rich   in  brown  con I   with   lesser-  amounts  of   hard 

coal,   while   the  eastern section is   «Ich   In hard  coal, 

Figure  ri-14  shows the  locations  of  energy   resources  in Czecho- 

slovakia.     The  principal   source  of bituminous  coal   is  the Ostrava-Karvina 

Basin ol   northern Mornvia,     This  basin is  a  continuation of  Polish coal 

fields,   and  has  produced  roughly  four-fifths  of   all  Czechoslovakian hard 

coal.     The  total  coal-bearing  strata  are  nearly  4,200 meters  thick,   con- 

taining some   220 coal  seams.     The upper seams   (Ostrava  group)   are  thin, 

while  the   lower   (Karvina)   seams are thicker.     Coal   from this  basin is 

noted   for its  high quality   (low ash and  sulfur)   and  is  used   for coking 

purposes.     Smaller bituminous  coal  deposits  occur  in  the  Kladno,   Plzen, 

Trutnov,   and  Rosice  basins. 

The   largest  brown coal deposits  are   in  the Most  basin of the 

northwestern  part  of  the  country.     The  seams  vary  in  thickness,   reaching 

40 meters,   with an average  of  20 meters.     The  coal  occurs under rela- 

tively  shallow  cover,   and can be mined by surface,   as well as deep,   min- 

ing methods.     Additional  brown coal  occurs   in  the Handlova  basin of 

Slovakia,   where deep mining of  relatively thin seams  is practiced to pro- 

duce coal  for power plant   ourposes. 

There  are many   lignite  deposits  in  several areas  of Czechoslo- 

vakia,   as  shown  in Figure  B-14.     These deposits  are developed  for local 

fuel  and   for  power plant  use. 

Table  B-48 presents a  summary of  the estimated coal  resources 

of Czechoslovakia.     Most  of  the  resources consist  of  brown coal,  with 

total estimated   resources  of  about   15 billion  tons;   hard coal  is a  close 
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Table B-48 

SUMMRY OF COAL RESOURCES 

OF CZECHOSLOVAKIA - 1967 

(Million Tons) 

Hard coal 

Brown coal 

Total 

Proved 

2,680 

4,676 

7,356 

Possible 

10,220 

10,055 

20,275 

Total 

12,900 

14,731 

27,631 

second, with a total of nearly 13 billion tons.  However, the proved re- 

serves of hard coal are only about one-fifth of the total resources, 

while the provt1 reserves of brown coal are only about one-third of the 

total resources. 

Assuming that proved reserves may be recoverable, the amount 

of recoverable reserves may be calculated by applying a factor to allow 

for mining recoverability.  Hard coals are assumed to require mainly 

deep mining, with only about 50 percent recovery.  On the basis of this 

assumption, the estimated recoverable reserve is about 1.4 billion tons. 

On the other hand, brown coals are assumed to be largely surface minable, 

with a recovery of about 75 'percent, leading to an estimated recoverable 

reserve of about 3.5 billl,on tons. 

i 

2.  Coal Transport in Czechoslovakia 

Most of the 28;2 million tons of bituminous and all of the 

81.3 million tons of brown coal produced in Czechoslovakia in 1970 were 

used in power plants or industrial plants within the vicinity of the 

various coal basins.  About 24 million tons of the bituminous coal was 
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rained  In the Moravian  coal  fields    whinh  » 
neids,  which are an extension of the Upper 

Silesian coal  fields  of  Polanri       TI,«. U 
or Poland.     The Moravian coal  fields center around 

Ostra.   (1).     see Figure B-15 for locations  of C.echoslovaKian cities 

by nuraher.     The chief   industries  in the Ostrava   region consist  of coke 

and  byproduct processing,   and  iron and  steel  production. 

Coking coal  is transported by  rall  from 0strava to ^ smaiier 

steel  plants  of  Kladno   (2),   4oo kilters;   Pl.en   (3).   46o kilometers. 

Brno   (4).   250 kilometers;   and  Kosice   (5).   300 kilometers. 

The Kladno and  Pl.en  fields  supplied most  of  the  remaining 

4.2 million tons  of bituminous coal  produced   in Czechoslovakia  in  1970 

and most  of this coal  was  used for cc.ing purpose   in  the  steel plants  If 

the two cities. 

The most   important   brown-coal  producing  regions   in the country 

are the Sakolov  (6)  and  the Most   (7)-TeDlice   m  Rn   • 
w   lepiice   (8)  Basins  in Northern Bo- 

hemia.     Most of the 4 billion kilowatt-hours of   electrical energy pro- 

duced  in Czechoslovakia  in 1970 was generated  in thermal electric sta- 

tions  in Northern Bohemia which were fueled by  local brown coal.    A few 

thermal electric  generating plants are  located  in the  Ostrava  coal  re- 

gion,   and about   10 percent   or 400 million kilowatt-hours were produced 

in  hydroelectric  stations   locate, along the Vah and Orava   rivers  in the 

Slovakian cities  of Dolny  Kubin   (9)   and Rusomberok   (10). 

The Northern Bohe'mian fields also contain an extensive chemical 

industry which,   like East Germany's chemical  industry,   is based to a 

large extent  on the manufacture of brown coal byproducts. 

In 1970 Czechoslovakia  imported 2.7 million  tons of mineral 

coal  from the USSR.     Thi's c'oal was transported  100 kilometers by rail 

from Uzhgorod   (11)  to the  iron-ore mining ani  iron and steel making 

center of Kosice. 
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'■":"re"""i""-1-"   -""■'"—'.■<». t,„„   .,„,.„„. 
sumphion   i,, c/oehoslovnkla   in   1071        n    . 
thre.  H "-oductlon oi  brown coal   is  roil,hly 
th.ee  times as great  as hard  coa!      FXDJL «* K 

'     Lxp(*t8 0f  brown  coal  are  minor 
with must  being consumed domestically      TllP  ln 

sncany.     The  largest  amount  or  brown coal 
^ ^ one-thlrd the total prodüctlon) _ ^ ^^^ ^^ - 

I" I; "^ "b0üt "—' ^ - - ■—  ~..S al oon- 

a -« t. ^ for doTOStic purpMe9] and is _       ^ " 

<-e„ tyMMUy e_d e).ports)       ^^ ^^  the ^^  ^ - 

P^ PW.,   .„„ „„„ .teel   lndl,sti,es    ^^ ^^ ^^ - 

struction. 

Minor amounts of  brown and  hard  coal  are  used   In   , 
, ,   , , «J-  die  used   in transport 
househdds.  a„d „arlou, other uses      Th.        „ 

"• <'"""•"'' "t patent fuel pUnts 
coke oven plants,  and gas .orks are e«ni„    . 
M. t 

are Wy* as supplemental fuels for 
tk r sectors.     For e^ple,   the „^ ot ^^ ^ 

^ortsnt addlttonal   fnput  to tke fron  and  steel   fndustr,.   the  rh 

J B.s .,,...  „presents  ad  fmportant  s„pply to  t,. o^fenl   ^ 

nd brl,„ettes „present , „a.or added supply for „ousekold use.    T1M 

- a eo.p.ete assessment of CeCos.vak.nn no., oonsumpt.on      t    s 

aecessary to fnclude „otk th. alrect and ^.„^ coa i ^ 

E•      German Democratic Republic 

^      goal Deposits of German n^^,..- „,|1|i1|W 

The coal deposits of  the German Democratic Republic   (GDR) 
principally brown coal  that occurs  in Cnrbo are 

in Carbonaceous  and Permian   (Upper 

114 
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Paleozoic) strata In the east-central and southeastern parts of the 

country, and lignite of Cretaceous (Mesozolc) strata In the sa.*, general 

regions.  These deposits are* generally flat-lying, although they may be 

locally faulted, intruded, and eroded. As a result of this geological 

history, the coal deposits of the GDR are commonly relatively small and 

discontinuous; especially in comparison to those of the Federal Republic 

of Germany and the former German provinces now parts of Poland or Czecho- 

slavakia. Much of this brown coal and lignite occurs in near-surface de- 

posits that can be mined by surface methods. 

The total estimated coal resources of the GDR are about 30 

billion tons (Table B-49); nearly all of these are brown coal (Figur. B-17) 

The recoverable resources (deposits occurring In thick beds sufficiently 

near the surface to permit surface mining) are estimated to be approxi- 

mately equivalent to the proved reserves, or roughly 18 billion tons, oc- 

curring mainly in the southeastern area adjacent to the Polish border. 

As surface mining Is contemplated for most of these resources, a recover- 

abillty of about 80 percent is assumed and the probable recoverable re- 

serves of GDR brown coal are estimated to be about 14 billion tons. 

Table B-49 

SUMMARY OF COAL RESOURCES 

OF GERMAN DEMOCRATIC  REPUBLIC 

(Million Tons) 

tear Pr oved Possible Total 

50 
Hard coal 1956 50* 

Brown coal 1964 18 000 12 ,obo 30, 000 
Total 18 050 12 000 30, 050 

Estimated. 
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2■       Coal Transport   In the GDR 

The principal   hi Lumimms  coal   basin  In l.ast Germany   U  located 

«t   /.wlcK:.,.   (1),   wl.Kh   ...........0.1   l.l   „„Illon  tons  .T  „.inornl   coal   j „   l97o. 

S-e   L iKu..o   „-!«.     Most   0,   (|UI  c.0ill   pro{hiced   Jn   tho (;im ^^^^^  ^   ) ^ 

coal which  is mined  in tl«  Le,ip.i«-l,ane basin,   p.- rticularly  m the  vi- 

cinity o.  Kothen  (9).   tei^  (3).   and /eltz   (.).   a.u,   i„ tIle Lower Lausity 

basin   near -insterwa.M   (5).   Cotlbus   (6).   and Bautzen   (7).     Kast German 

brown  conl   productions   tn   1970  amounted   to 280,582.000   tons,   slx^htly 

over half  oC  which came   from the Lower Lausity  basin. 

The  1.1 miiiio,,  tons  of  bituminous coal   produced  in Zwickau 

in   1970 was  carried  alone  the  80 kilometer electrlflod  Zwickau-Dresden 

rail   line  to Dresden,   where   it was used  both as  heating  fuel  and coking 

coal   in metallurgical  plants;   and a   small amount  continued along the 

ISO  knometer Dresden-Berlin  line to East  Berlin   (9).   where   it  was  used 

in  the GDR's  only bituminous  coal  fueled electric  power plant,   the 

KlingenIMJr«  station in Kast  Berlin. 

Over 90 percent of the 67.3 million kilowatt-hours of electric 

power generated in the G.,U in 1970 was produced in thermal electric sta- 

tions fueled by brown coal, and almost all of these stations are located 

in  the   I.eU.ziK-Halle and   Lausity coal  basins. 

The bro-vn coal   |s  compressed   into coal  bricuettes  at   the  mining 

sit.  and  then  shipped  by   rail   and  the Kibe River to electric power plants 

within the  area-generaliy  over distances  of no more than 100 kilometers 

nresden.   Leipzig,   and Halle  (10)   are major coal-holding  rail  stations, 

and the   river port of Riesa   (22)  on the Elbe handles primarily  local 

brown coal  traffic. 

Some of  the  coal   near Finsterwald   (*)   is  shipped  along  a 40 

kilometer electrified  rail   line to Schwarze-Pumpe   (12),   where   It  1S con- 

verted   into synthetic  gas.   motor oil.   and  other manufactured byproducts. 

11« 
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At  Lawhiiniraner  (13)    whifh  i« =4+    ^   , 
>.  whJch  is situated  In the Lausity brown-coal basin 

•"•own   coal   is  c-onv..,-!:...!   ,Mtt)  metil , „„.^ irfl,        , 
netnllHntlcni coke „„ «,.,,  ,s l,,1Mlirm.tui.(,(i 

I IK- I    01  I . 

'I'IH- metallucitUui I  iilniif«   ,t  i.- 
'        ,S   "*   '■'•""< "'•l-nm( ,.   (l;t)   :U1(|   |U 

Imttenstndt   (14)   nlso   import  miue.ni   („ol        ,, 
1   ,,,tl-     ,!rt,w" ;""'  I'itumlnous conJ 

Imports   Iron.  Poland   (via   (he   Plh«   »i        S 
mlln       ^ ,le  Ub0 ,{,ve,)  -««"  to approximately 8 
mUlion   tons   In  1070    mwi  K4 4- 

1970.   and  bituminous  con.   iraports  fron, the  USSR    trans 

Ported by rail  through Poland  to .OanKfurt-am Ode- 
., anKrurt am-Oder,   amounted to 3.3 mil- 
lion  tons  In the same year. 

3. 
GDR Coal  Production  and   Use 

A""08t '" E"9t 0e"" >™'-"°n i' l-o»,. en.,  »lth very 

F.       Hungary 

1.       Coal  Deposits  of Hungary 

Hu„g,ry h„s   ri.uUv.ly  s,,,„ll  Mattered „„„„.^^  „, bltuIllmous  „^ 

.ub-bltunlmo... cool a„d  ,lgulte.    The„ c|eposUs (K,i,m. ^ ^^^ ^^^^ 

in age  from Carboniferous   (Paleozt.in)   to r«.* 
IKaieozoic)   to Cretaceous   (Mesozoic)  and Tertiary. 

Table  n-51  shows estlmatcl  con 1   resources  of  Hungary as  of   1967 

Relatively   little coals  have  been .ovcloped  to the  stage where they  are 

considered  proved  resourdes,   most  of  Hungary^ coals  are  In the  less 

certain  "possible" category. l 

Brown coal comprises the   largest  con!   resource  of Hungary,   with 

relatively   little  hard  coal  being  present.     Proved   resources  of  brown coal 

are  only about   13  percent  of  the  total  estimated  brown coal  resources. 

Assuming that  these   reserves  are  recoverable  and  th^      *   * 
ci veratue  and  that  mining  recover-ability 

is abou. 75 pe..8„t,   .„,„ the estlmated   reooverabli reMrve|i wui ^ 

roughly Z.3 biuion to„s.    Ko,. „„,,, CMl    ^^ ^ ^ ^^ 
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re so rve.q nr"   roro^f«ble and that mini« 

cent,   the estlnrnted  roccverable reser 

Hard Coal 

Urown Coal 

Total 

K   recove.-ablUty  is  about 

vo will   i.n   rouKhly 0.05  hi i J 

50 per- 

lon   Ions, 

Toble l!-5] 

SUMMAKV Oh' C'OAI,  UKSOUUCKs 
01''   IIHNCAliV—lOfjy 

(Ml I I ion Tons) 

Proved 

U.669.5 

Tol;il__ 

1,172.4 

12,343. 'J 

13,515.8 

2.       Coal Transport In HunFg^r 

7 ^ " ^-^ -duced  . HUnBa.v . lff7t) e mlned ln 

"7'^-—--yofPeC8(1)  en.tneer^.^1      and 

woodwcn-kin« .entor      See KiKure B-19      A,I     n ^   anther,   nnd 
19.     AH   oJ   ,llp   (,)killu  ,.nal 

ol   the bituminous   fuel  COM]   i« + tiBj  co.ij   |S transported  bv  rnn   i,    <i 
■*    'ni'   to     he   new   (i>n«f 

"<"", "'"'■'■"■- — ■l™1™ „„„.,.„':. t 
or  loo kilometers  by rail      Th« distance 

by  rail to B   , ^  t—'("•t- 1«" Kilometers 
by  rail to Budapest (3),   .„other steel-.,laklns contei. .iMd  the 
, r  i. «-^utei   cinci  the  cauital 
of Hungary,   and 0zd n)  .„„  Dlosgyör   (5)       ..o       ^ 

indusiH.     .  . lrC", a,K, ^eel-making 
imlustrles  date  hack to  the  19th  century. 

Ozd  and Diosgvör are  «i+„o+  ^ 
-situated  near  iron ore  deposits,   but 

these cities  and Dunaujvaros  must   import  < 
"lusr   import  iron ore   I rom   the  rrqtjn 

from the USSR and Poland      Coal Imnn .     . »  ^e USSR and coal 

fleiH P ,rüm Polnml's UPP" Sllesian 
fields  amounted  to 2.5 million  tons  in 1970    and  ., 

937.000   tons       The   P   H   .     ' '"""  ^   ^   to 

c      . ThePOllS,COalent^ Hungary by rail at 0Zd    on the 
Cech-Hungarlan border and at EsZtergom  (55).  ..ich  ia  30 kl   ' 

-thwest  or Budapest.     Jm Budape8t the ^^       C ^ ^ kl1™ 
^       P   the coal continued 50 kilometers 

1       122 
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southw.nl  Hy  rall  to tlie „.etallurgicn!  plant  ccmpJe.  nt  hunuu.JvnroB. 

Soviet  conl entered  by   mil   (Tom Mukachevu  (6)   from whore   it   was 

transported inn kilometers  to KiosßyUr and (V.d. 

The 2a.7 million  tons of  brown coal   produced  in  Hungary  in  1070 

was   Cron, the western coal   basin stretching alo„K n   7r.  .uionuMe,-   u,,«  ( .^ 

TatabUnya   (7)  almost   to A,kil   (8).     The brown coal   in this   region   is used 

in electric  „ower  plants   fargely  utilized by  the   local   nlumlnum s.eltin, 

industry   located   in   the  coal   basin.     This  basin   is   also an   area   with 

heavy  deposlts'of   bauxite,   and   is  centered   In   the  cities   of A.jKa, 

Tatab^nya,  AlmÄsfuslto   (13)   and  Mosonmagyar6v^   (9).     Hungary  produced 

14.5  billion kilowatt-hours  of thermal generated  electrical  energy  in 

1970.     Most or the  8.2  million  kilowatt-hours  oP  hydroelectric  energy 

Produced  in  1970 was  generated  by  the TokaJ   (10)   pXant   on  the  Tlszn   river. 

3.       Coal Production and  Use   in Hungary 

Figure   B-20   illustrates   patterns   of  conl   production   and 

consumption  in Hungry as  of  1971.     Brown con,   constitutes  most  of  the 

total   production,   nearly  ail   of   which   is   used   lor  domestic   purposes  with 

relatively   few exports.     Most   brown  coal   is  used   in   public   thermal  power 

Plants,   with  the  next   largest  consumers  being other   industries  and 

construction and  households. 

'"'Ports   of   hard  coal   equivalent   to npprox Imntoly   half   the 

total   domestic   production  are   required   to nugment   domes,)..   suppHcs. 

Most   hard   coal   is   used   ,1V \nibilt.,   thonil!ll   () ,,.  ^^     ^  ^   ^^ 

transport,   Iron and   stco'l   Industries,   und  gas works. 

An  indirect   Cuel   supply   ls   rep^senled   by   (he   output   or  by- 

products   from patent   fuel^plants.   coke  oven  plants,   and  gns  works. 

These   fuels are used  main-V   In  iron  and  steel   industries  and   households. 

although  smaller amounts, „re  used  by   various other cons isumers. 
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•    Lubin Urisi n      'IM 
 Qsln.     rhe  Lubln Basin has been  las —' -—- : ,;r u"y 

'or ultlmaf« w       , PPeara   favorable 
uxtlmate development  of thest- ri.n 

Basin contain« llG  L"bi" 

present, the reeource, by „„„„. 

Table U-52 

SI'MALARY OF mar   »^„^ U1   COAL RESOURCES 
OF'  POLAND—1967 

Hard Coal 

Brown  Coil 

Total 

''roved 

11,841 

15,660 

2-     ££lljrIJLnsponj11 polanc| 

The  Pri»cipal  coal   fiel(Is  nf  n  , 

{,lon 0,   Katowice   (i)    anr, a     . 
«"-'- (2)  in w,,. S11M10      (See ,,; n1"0' "^ '» s„uated „,„„ 

vöee  IikLire  Ti-o-i   \     ,, 
«lUlon tons of bituminoU8 and ^^    "-* or the 140.! 

ana  a^.H million ton«  „r t 
1" the SUesi.„   „eWs  ,„ 

or ""■... coal  produced 

70 We,"ä "Se" »""" -«land.. border3 

0t ^ 28-8 ""ll™ tone e,p„rted ln „„   , , 

"'  ""me to the S„vlet tre. „ J^ *"°*'°->'™°* (3)-Pree„,sl. 

128 
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Basin 

Upper Silesia 

Lower Silesia 

Southwest 

Turuv 

Legnits 

Sinava 

Mosty 

Muzhakuv 

Gubln City 

Western 

Tsybink 

Tshtsyanka 

Central  and Eastern 

Table  B-53 

I'llAI,   ItMSOIfRTKH  OK   W.MANIi 

IIV  IIAHIN 

(ktn^) 

4,500 

n.a. 

48 

100 

45 

n,a. 

n.a. 

n.a. 

n.a. 

n.a. 

l»ep( li KnPMur. oS   (|,| | | ,,,„  ■ 

(Meters) Hard  Coal       Urow'coaT 

1.000 95.2 

"•a. 0.89 

n.a, 

150-180 

100-200 

70-80 

n,a. 

n, a. 

60-100 

46 

Koninsk n.a. 20-50 
Adamuvsk n.a. 50 
Vladislavuv n.a. 25-30 
Kozhrain n.a. 30-40 
Rogozno 19 170 
Belkhatuv 120 > 200 
Zlochev ■ id 200 

n.a. - not ava 

* 

liable 

* 

2.4 

1.0 

0,18 

0.09 

0.20 

0.13 

0.22 

0.40 

0.17 

0.05 

0.06 

0.70 

2,0 

0.26 

Tot a I 

95.2 

0.89 

2.4 

1.0 

0.18 

0,09 

0,20 

0,13 

0,22 

0.40 

0.17 

O.Oö 

0.06 

0,70 

2,0 

0,26 

Undetermined  amount  being worked  by  large mi nes. 
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Brest   (9)   line.     The  total  delivered  cost  oC   this  coal   to the  USSR   in 

1970 was   98.0 million  rublbs. 

Roughly  4.0 raiillon tons ol'  brown  coal,   In  addition to several 

million   tons   ol   blturaunous  coal,   wev,   transported  '150   kilometers   by   river 

barge  up  the  Oder  rlver-Gliwice Canal   system to Kisenhuttenstadt   (50)   and 

Frankfurt-am-Cder (26)  i"  tbe German Democratic  Republic,   where   it was 

used as  fuel   and some was  converted  to coke   in local  metallurgical 

plants.     The   rcminader of   Poland's exported  coal was  sent   south along 

the  100  kilometer Katowice-Bietsko Biala   (10)   line  to Czechoslavakia, 

Hungary,   and Austria. 

Internally,   most oi  the coal   is  burned   in power stations  and 

industrial   boilers   in  Katowice and  the   other smaller cities  that   fo im 

the  Upper Silesian metallurgical complex. 

Coal   is  also  (ransported by  rail  to Nova  Hula   (11)   (50  kilometers), 

a  large  steel-making complex using Silesian  iron ore  as  well  as   imported 

USSR iron ore;   to Warsaw   ((i)   (325  kilometers),   a  center ol'  iron and 

steel making,   transport  machinery  production,   the  thermal  electric  power 

as well  as  tho  natloiml  capital;   to Bydogosses   (12)   (475  kilometers),   a 

paper and wood manufacturing center;   to the  chemical,   textile,   an^ 

electric   power producing cities  oi   Lodz   (13)   (200  kilometers)   and  Wroclaw 

(14)   (200  kilometers);   and  finally  to Posnan   (15)   (350  kilometers),   a 

major city   for engineeriiif-   and electric   power production. 

The  largest  thermal electric   power plant   is   located at   Konin 

(16),   about   325  kilometers   from  Katowice,   from which coal   is  sent  by 

rail  to  Konin.     Twenty-nine  percent  of   the  13,900 megawatts  of  energy 

produced   in  Poland's  384 electric power plants  in  1970 was  generated  by 

30 large  plants  of  100 megawatt  or greater capacity.     The average 

expenditure   in  1970  for one  kilowatt-hour oc  generated  electr'.^ity 

amounted  to  14.9 pounds  of  coal.     Sixty-nine  percent  of the electric 

energy   produced   in  1970 was used by  industry. 
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tn   1970  Polnml   imported 4Mi  miUion  kilowntt-houfs  of 

electHclty.   of which 3:,3 .nUUon were  transmitted  aloa« 500 kilovolt 

transmission  linos  r«nnlnK  from the Southern Ueslonn]   ünlfled läner^y 

Systcn or the  USSR nt Mukachovo  (19).     Poland's total  cost ol   m.ported 

Soviet  electricity  that  year was 3.7 million   rubles. 

3.        Polish Coal Production and  Use 

Figure B-23  shows  patterns  of  coal  production and consumption 

in Poland  for  1971.     Four-fifths  of total  production  was hard coal 

(See also Table B-54.)     Sports  amounted   to about  20  percent  of hard 

coal  production,   greatly  in excess  of   imports.     The main uses of hard 

coal were   for public  thermal  power plants,   other  Industries  and 

construction,   and coke oven  plants.     Smaller,   but   important  amounts   of 

hard  coal were  used  by the chemical  industry,   transport,   the  iron and 

steel  industry,   gas works,   and patent  fuels  plants. 

Brown coal  was  used  primarily by  public thermal  power plants 

which accounted   for about  .0  percent  of  total  domestic   production   (Table 

B-55).     About   10 percent   nf  the total  production was  exported.     Lesser 

domestic  uses   for brown coal   included  patent   fuel   plants  and households. 

Byproduct or processed fuels derived from coal represent an 

important supplementary source of energy, especially for the iron and 

steel   industry,   other  industry and  construction,   and  households. 

The   largest  single coal use  in  Poland  is   for  generation of 

electricity  by  thermal  power plants.     in  1971.   these  p^nts used  53.4 

million  tons  of hard  and  brown coal. 

I       i 
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Table M-5'l 

TOL/XM):     IIAHD COAL I'KODUCTJON 
(Million Tons) 

East 

N.E. 

Central Gorny Slask 

Southern Gorny Slask 

Western Gorny Slask 

Walbrzych and Nowa Rucia 

Total 

Imports 
Exports 

Percent of Production 
From walls 
From drifts 

Raised by Hydraulic 
Filling  (percent) 

Roof Falling 
Graded Coal 
Mechanical, Mining 

from Fore fields 

1950 

4.1 
9.2 

28.9 
9.0 

23.1 
3.7 

78.0 

26.6 

43.4% 
21.1 

20.7 

88.0 

33.1* 

1960 

8,8 
14.6 
41.5 
12.9 
23.5 
3.1 

104.4 

.776 
17.5 

60.0% 
17.2 

34.9 

95.9 

51.7 

1965 

9.8 
16.6 
47.7 
1-7. I 
21.1 
3.2 

118.8 

1.21 
•>l.(i 

71.7% 
10.9 

11.3 
43.7 
98.0 

66.6 

1970 

12.3 
19.1 
53.5 
26.5 
25.3 
3.4 

140,1 

1.095 
28.8 

80.9% 
8.2 

'1.2 
47.1 
99,1 

83.2 

1971 

12.6 
19.3 
54.7 
28.7 
26.6 
3.6 

11 3.5 

1.264 
30.3 

82.0% 
7,5 

38.5 
50.2 
99.2 

85.9 

1951, 
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Table »-55 

POLAND:     LKINITE   (I5110WN COM-)   PRODUCTION DATA 

1950 19G() 1ÜÜ5 1970 1971 

■ 

Production 4 ,836 9 ,327 
(thousand   tons) 

Exports 't ,726 5 ,'155 
Imports - - 

Total   Number of Minos 9 7 
Deep Mines 6 5 

Total Employment 3.4 5.6 
(thousands) 

Mnmml Workers 3.0 •1.9 

Production Per Man-Shift 
in Open Cast  Mines 15.83 17.55 

(tons) 

Coal  in % of Total 
Production 

Opon Cast  Mines 87.0% 93.4% 

Graded Coal - 20.8 

Mechanical Mining  and 
Loading 84.6% 93.4% 

(percent) 

22,626 32,766 34,517 

5,199 3,972 3,561 

9 

3 

13.2 

11.6 

97.3-; 

9.8 

s 

2 

13.1 

11.1 

08.8% 
7.9 

97.1% 98.4% 

9 
2 

13.7 

11.7 

13.76    21.65    21.80 

98.7% 

8.6 

98.6% 

i  I 

135 

iiA^^.^-.-J 



Uoiminin 

fi 

I •       Vm\   D.'pnsi I.M  ,.1   Ui 11111111 in 

min.      IIIOMI.   i hoi   ,|.) owMv 

"'" " ',"ly  '" tho  '••-■"'■"■.v «"■„,    , ■ , Btl  |lnBtn      (SM 

"«TO „-...., .,.,_ „„ „,.„„, ,.ollls 0I1(I Ultnlee (lmrlnK trMMlly 

in ..a!,,  ,catt.red „.„„»H,,.     n,e c»,  !. „,■ „„,„ ^„^ and contalns 

™..y i^m-tti., „„„ ,.„„„„ ..„„■„ .„„t |M ,,mt,ve(, pi.lor to most 

Industrial  uses. 

Table  H-56  presents  a 

llomaiiia  as or   19(;ß, 
-summary of  estlmnted  coal  resources of 

Table IJ-ßG 

HIIMNIAIIV  OF C0A1, IWSOUIlCIs.S 
OF  ROM/INIA—-IfMJR 

Proved 

Ha rd '' on ] 

Hrown Ton| 

Total 

'OSS I'D o Total 

r)9() r>9() 

1,3« 7 1,367 

i,9r>7 1, 957 

^ ■      Coal Transport In Kommii n 

Romania   produced   7.6  millU,n   tons  ol   „uncral  coal   in   1970 

1.2 million tons  of which consisted  of coki„K conl.      ,„  the  same  year 

Romania  also produced  14.1 miUion  tons  of  brown  .o,.,   nM(1   nRnite 

About 6 miUion tons  o,   bituminous coal .as  e. he  Petro8en; Basjn 

(1).   and  about   1.6 mlUion  in   the  B:nat   Basin.   whic.,   runs   from Hesita 

(2)   to Orsova   (5)   in  the  l.anube  ^orge.     (See  P iUu,o  B-25.) 

Most or  the Petrosoni coa,   is transported along the Petroaeni- 

neva   (3,-„unedoara   (.,   mll   line   (10()  knometers)   ^ ^  ^  ^ ^ 
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and   iron and  steel  making   plants  ol   Ilunedoara.     Most  ol   the coal   from 

the  Banat   Basin   is   loaded   m,   LO  river hartes  at  Oi-sovn   and  shipped down 

the  Dnnube   to Cernavnda   di)   (600  kilometers),   where;   the  bn rKes  pick up 

local    iron  ore.   and   then   Ko  on   to  the   Inrge  mo ta' I nrr, ica 1   complex   at 

Galati   (7)   (200  kilomoterH).     Some  of  the  Banat   Basin  coal   remains  at 

Resita,   where   it   is  used  as  coking coal   lor Rositu's   old but  small 

metallurgical  industry. 

In   1970   Romania   Imported   iron  ore  and   about   1.2   million  tons 

of   mineral,   coal    I . om   the   USSR.     These   imports  entered   both   by   mil   (via 

the  20  kilometer  Reni   (s)  Calati   rail   line)   and   by  ocean   barge through 

the   ports  of  Sulina   (0)   and Constanta   (10).      Iron,   these   ports   coal  was 

then  shipped  by  river  barge  primarily  to the  metallurgical  plant-complex 

at  Galati.     About   1.4  million  tons  of  Polish  coal   from  Upper Silesia 

were   transported  to Romania  by  rail  in  1970.     I'rom  Hungary  the coal 

enters  Romania   at  Oradea   (11).   a   city with  largo  chemical   plants  in 

addition to engineering,   Iood-processing,   and  textile   industries.     From 

Oradea most  of  the  coal   is  transported  along the Oradea-Devn-Hunedoara 

rail   line   (180  kilometers)   to Hunedoara's metallurgical   plants,   where 

the coal   is  used  primarily  for coking. 

The  largest   brown coal  deposits  are   I. und   Ln   the Eastern 

Carpathian  Basin   near Bncau   (12)   and   the  Western  Carpathian Basin  near 

Clu.j   (13),   although  substantial quantities  of  brown   coal  and  most  of 

the nation's  lignite am produced  in the Southern Carpathians near 

Brnsov   (14)   and   Ploesti   (15),      Indeed,   the  Bucha rost-Pl oesti-Brasov-Clu.i 

area  has  become   the  ma .lor   industrial   region oF  Romania,   largely  because 

oi  the mineral   furl  depo.« its   located  in  this  Piea. 

The brown coal  and  lignite are compressed  into briquettes at 

the mining  site  and  used   as   fuel   in  local  thermal,  electric  power plants. 

Romania   produced  32.3   billion  kilowatt  hours  of  thermal electric energy 

in 1970,   almost  entirely   from brown  coal,   lignite  or  natural  gas.     In 
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"K-o B-26  m„stl.ates  the po,;Eer„s  ot  pro<UKtion ^ 

consu,„ptl„„ of Romanian  coal   1„  1969 and  1970. 

Th. principal  coal  ,.sers   ln  Ro„al,la  are t,ie  ^ 

o.ec plan..    The no«   >„„„ u„r aM t|,e coke _ ^^^    foiiowed 

y trnnapo» an- othor l„dustry ancl conBtruct,„„. Tabie ^ 

data on coal and coke production In Romania. 
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IV COAL TRANSPORT IN TIIR USSR 

A.   Doncta Basin Coal TranaporL  (Figure B-27) 

1.  Central Blacksoil and Cc-ntral Regloin. 

Three main railway lines carry coal from the Donets Basin to 

the Central-Blackscil and Central economic regions of the country. Along 

these three main li^es, 20.7 million metric tors of Donbass coal were 

transported i.n 1970, of which 10.7 million tons were distributed in the 

Central Blacksoil and 10 million tons in Moscow and t le cities of the 

Central region.  The first of these lines is the Southeastorn-Michurinsk 

lino, which loads coal in the Donbass holding-stations of Rostov-na-Donu 

(1), Gornaya CO, Zvorcvo (2), Tikhaya (1), and Millerovo (7) for shipment 

to Lhc Central Blacksoii ciliis of Tiski (9) (a major railway Junction) 

and Voronezh (13) (located 300 km from Donbass), which uses coal primarily 

for fuel in chemica1 "nd machine-construction plans.  This line continues 

through Gryazi (14) and into the Central region to Ryazan (15) (a large 

cement, oil processing, and nonferrous metal processing center, as well 

as a major railway junction) and Moscow (16), the capital of the USSR and 

a large industrial center with heavy machinery manufacturing plants, 

transport machinery plants, electronics factories, glassworks, and other 

industries. Moscow is located 850 km from the Donbass. 

The second main railway line carrying coai from the Donets Basin 

is the Southeastern-Yelets line.  Of the three main lines, the Yelets line 

handles the greatest amount of coal. This line begins in the Donbass coal- 

loading stations of Gornaya, Dolzhanskaya (8), and Kondrashevskaya (17) 

and runs north into the Contral-Blacksoil cities of ValuekL (18) and Yelets 

(19), The latter is a major center for the production of cement and 

building materials and is within a few miles by roil from Tipctsk, a major 
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Figur«   B-27 

DONETS COAL TRANSPORT 
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iron and Iron-alloy production center 475 km from the Donbass.  From Yelets 

this line continues into the Central region to Moscow. 

The third lino running from the Donbass to the Blacksoll and 

Central regions begins in the coal-loading station of Krasnyi-Timan, which 

Is the largest coal station in the Donbass, and runs to Kharkov (30), 

175 km from the Donets Busin,  Kharkov is one of the largest railway 

junctions and coal-transfer stations in the USSR as well as a major 

industrial center for light industry and the production oC transport 

machinery. From Kharkov coal is transported along the Kursk line to the 

Central-Blacksoil cities of Belgorod (40) and Kursk (41), which is 300 km 

from the Donbass and has a major electric power plant complex, and into 

the Central region to the cities of Orel (42), Tula (43), and Moscow. 

Orel (450 km from the Donbass) has major steel-rolling and food-processing 

plants, and Tula (700 km from the Donbass) is one of the largest iron and 

steelmaking and steel fabricating centers in the nation.  Both cities are 

major railway junctions. 

2,  Northwes^ jm Region 

In 1970, 10.4 million tons of coal was transported from the 

Donets Basin along two main rail-lines to Leningrad and the cities of the 

Northwestern region. 

Both of the main coal-transport routes running Prom the Doiets 

Basin to Leningrad and the cities of the Northwestern region begin in the 

coal station of Krasnyi Timan (29) and lead to Kharkov (30), from where 

they divide into two lines.  Some of the coal is shipped along the Kharkov- 

Smolensk line through Bryansk (61), Smolensk (62), and Tikhoslavl (63), 

a major railway junction 1,025 km from the Donbass, and then along the 

October line from Tikhoslavl and into the Northwestern region to 

Leningrad (38), the main railway junction (1,375 km from the Donbass) and 

industrial center (metallurgy, machine and instrument manufacturing, 

chemical, food-processing, and light industry) of the Northwest economic 
i 

region. 
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The second coal-route from  Kharkov ^ i 
..   ,, IlLm Kharkov to Leningrad runs through 
the rallrond .iunction of Sumv (31)    m   ., 

O») (a „ajor ..Uway junotlon 875 ,,,, .,.„„ 
-.-..., .0« « the coal ls dl9patc|ied to ^^  ^^^ • 

ana .„.„ the North.ester„ region t) ^ (37K ^ ^^ ^^ ^^    -a,, 

«nspon.. along the October lim  3ystem to ^^^^^ ( 

" e       3 carrlod ^^ ^^ ^^ ^ ^^ ^^ ^    ^ 

<3»). a »otaUurslcal, chomicol| and ^ 

2,600 km from the Donets Ba„n  ■  u ' transPort8'' 
Donets Basin, is cheaper In Murmansk than the energy 

ooal from the Pechora Basin, lying 2,500 „. by ran to th 
+.  .. y lai1 to thG east inside 
the boundaries of the Northwestern region itself. 

3.  The^Belorussian and Baltic Regiong 

by rail to'elo970' T miUl0"  "^ t0nS ^ ^  ^ ^ — 
y    to Belorussin a„a 7.5 mluion metric tons of Donhass coal were 

transported by rail to the Daltlc region. 

All of -he Donbass coal for Belorussin la carried from thr n n 

--of Krasnyl .man to the rall.ay .„notions of Khar J Z, T^ 

».<3.      "-y(300tmTOstofthaDo„et.Bnsl„,,somooftLl 
is carried,   together with coal destined   F™ T 
R  . destined  for Leningrad,   along  the East 

- ass coal  for Be]„!MU and  th0 Boitic ^^^  ^    o 

gl nTr  "" ^ thrOUBh ^ —- — - «» — ern region to the main Belorusslan  une.  wh1CK r„ns to Oomel  (63) 

aen ers of Belorussin,   speclall.lng 1„ mach.ne proauctlon,   particular 
a.lcmtural machinery,   „lning Mchlnery,   ^ _ ^ "^ 

Pressing;  ano  light lndustry.    Gom8l  ^ ^^ ^ ^^ -       - 

aoal-fuelea  >a5lleylch.. electrlc-pcer station.    Prom Oomel  the ml 
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Bclorussian coal line continuos on to Minsk (32), tho capital of the 

Bclorussiun republic and a .major railway junction, 900 km from the Donbass. 

From Minsk, which, like Gomel, is the center of a large machine-production 

industry, numerous light-industrial plants, food-processing plants, and a 

fuel-powered electric station, Donbass coal is distributed to other points 

in Bolorussia along the Bclorussian line. 

In 1970, 4.4 million tons of Donbass cor.l was transported along 

these two major lines to Bclorussia. 

From Minsk 7.5 million tons of Donbass coal continued north to 

the Baltic rail-line for distribution in the Baltic States.  The main 

coal-receiving stations in the Baltic region are Vilnius (33), Riga (34), 

and Tallinn (35). Vilnius is the capital of Lithuania (1,050 km from the 

Donbass) and a peat-mining center as well as a center for machine 

manufacturing, light industry, food-processing, and lumber plants. Riga 

(34) , the capital of Latvia (275 km from Vilnius) and the largest 

industrial center of the Baltic economic region, has machine-manufacturing, 

light-industrial, chemical, cement and construction-material plants, and 

a coal-operated electric power station. Tallinn (35) is the capital of 

Estonia (300 km from Riga) and an international port through which Donbass 

coal is exported abroad.  Tnlliun lias machine manufacturing, food- 

processing, and various light-industrial plants.  There are also several 

synthetic-textile plants, paper manufacturing plants, and cellulose plants. 

Tallinn is a major ship-building center.  Tallinn's electric-power plant 

uses locally mined shale for fuel. 

4.  Southwestern, Moldavian, and Southern Regions 

In 1970 approximately 18 million metric tons of Donbass coal 

was transported by rail into the southwestern economic region.  Similarly 

14 million and 2 million tons, respectively, were shipped to the southern 

and the Moldavian economic regions. 
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The first of the three main coal transport routes leading into 

these regions departs from tho Donets coal-loading station of Nikitovka 

(50) westward along the Doneta line to Pollava (56) in the Donets-Dnieper 

region to Kiev (49), the capital of tho Ukraine (525 km Trom the Donbass). 

Kiev is a major railway .junction with large machine-production plants 

(particularly transport machinery such as railroad locomotives and river 

vessels), light-industrial and food-processing plants, end building- 

material production plants.  Kiev's electric power plant is atomic.  Some 

of the coal transported from the Donbass to Kiev along the Nikitovka- 

Poltava-Kiev route of the Donets rail-line is sent 50 km south of Kiev 

to Fastov (48), another machine-producing city and a central railroad 

junction connecting the Southwestern and Lvov railroad systems. 
■ 

The greatest amount of Donbass coal freight transported westward 

is dispatched from the Donbass station of Yasinovataya (51) to the great 

industrial centers of Dniepropetrovsk (44) and Dnieprodzerzhinsk (45) on 

the Dnieper River, 200 km from the Donbass.  Some of the USSR's largest 

iron and steel maki- plants, machine-production, and chemical plants are 

located in these two cities.  Part of the coal dispatched to these cities 

is distributed along the Dnieper River industrial region from Dniepro- 

Petrovsk to Kiev (49) on the Dnieper rail-line, and 3-1/2 million tons are 

transferred to river barges and shipped up the Dnieper Rivor.  In 1970, 

1.630,000 tons of the Donbass coal shipped by barge from Dniepropetrovsk 

reached Kiev. 

From Dniepropetrovsk the main rail-lino continues on to 

Pyatikhati (46), a machine-production and metal-finishing center 300 km 

fxom the Donbass. From Pyatikhati Donbass coal is transported 75 km west 

to Znamenka (47), a major junction between the Dnieper, southern, and 

Southwestern-Lvov rail-lines. Znamenka also has machine-production and 

food-processing plants. 
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From Znamonka part of. the Donbass coal contiaues westward to 

Faytov (18) In the Southwostorti region, and part, is sent .south into the 

Sontliorn and Moldavian economic regions. One or two million tons of the 

coal transported to Fastov continues westward along I he Lvov line to 

Lvov (61), 1,100 km by rail Trom the Donbass.  Lvov lies in the center of 

a large mineral-coal mining and industrial (machine-production, light- 

industry, lumber, food-processing) region.  Lvov coal, however, is used 

locally (about 6 million metric tons) and about 1-1/2 million metric tons 

is sent to and utilized in the Baltic economic region. 

In 1970 about 80 million tons of Donbass coal were transported 

westward along these two main rail-lines—and most of this along the 

Yasinovataya-Dniepropetrovsk-Znamenka line.  In the same year 19,8 million 

tons of this coal continued on to Kiev and Fastov in the Southwestern 

region (18.2 million tons by rail and 1,6 million by river barge). 

Znamenka (47), as mentioned above, is a major rail junction. 

At Znamenka the Yasinovataya-Dniepropetrovsk-Znamenka coal route merges 

with anotlu.-r rail-line which starts out from the southern Donets stations 

of SsslovniSkoe (52) and Dolya (53) and runs south 50 km to the station of 

Volnovakha (54). 

At Volnovakha several million tons of Donbass coal are transported 

to the seaport of Zhdanov on the Sea of Azov (55) (the port proper is 

called Mariupol).  Zhdanov is a large steel finishing, machine-production,' 

ship-building, chemical, basic metallurgical, and coal fired electric 

power producing center.  In 1970, 870,000 tons of Donbass coal were 

shipped by sea 125 miles from Zhdanov to Kerch (58), the coal-importing 

port of the Southern region and a center for machine-production, metal- 

finishing, and the production of building materials as well as the location 

of a large coal-based electric power plant. 
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Another 660,000 tons of Donbass coal was dispatcUed 475 miles 

in 1970 cron. Zhdanov bo the Caucasian .ogW. co.l- ,o..tl„B port. Batum 

(^)F which contains oil .onnorlcs. machina-p...diction plants, and a largo 

food-pi-ocesslng and wood-finishing industry. 

At Volnovalcha (3.). mosL of the Oonba.s coal is shipped westward 

rather than south to Zhdanov and continues on to Pologl (56). which has a 

largo chemical and building-material industry (150 km „y rail from the 

Donbass), and then along tho Dnieper rial-lino to Zaporo.ho (57). a giant 

industrial complex containing metallurgical and chemical plants.'machine- 

production (especially heavy transport machinery), building material, food- 

processing and various light industrial plants.  Located 250 km by rail 

from the Donbass. Zaporozho is also a major railway Junction. 

From Zaporozhe some Donbass coal is transported along the 

Dnieper-Crimean line, and the remainder is transported 225 km west to 

Krivoy Uog (65). which is located in a rich iron-ore region and which 

contains machine and construction-material plants, and various forms of 

light industry as well a. food-processing plants.  From Krivoy-Rog the 

main coal rail-line continues on to the railroad Junction of Znamenka (47). 

At Znamenka. the Szlovaiskoe-Dolya-Znporozhe-Krivoy Rog-an^enka 

lino merges with the Vns inovataya-DniepropetrovsU-l.yatikhati-Znamenka 

line. As mentioned earlier, some of the coal arriving in Znamenka is 

dispatched to Fastov inl tho Southwestern region, but most of the coal 

is sent into the Southern region along two main rail-lines. 

The first mall, rail-line to the Southern region runs from 

Znamenka to Odessa (60), Ue largest port for Soviet foreign commerce 

and the second largest Soviet port (second to Baku, landlocked on the 

Caspian Sea). Odessa. 675 km by rail from the Donbass, is also a major 

industrial center .with ship-building and transporü-machinery pir.nts, oil 

refineries. oheratcal planlS) ^.^ food-pr0cegsing> ^ ^.^ ^^ 

IfiO 

—  

BI^IIBl 

  
.^^^m 



^t!raU^,iiJ,i„Mjjij|^a,ujjjl^i^^ 

and  a coal-based  electric  power plant.     (The  port  per  so of 

called  Ilyichevsk). 
Odessa  is 

The second  line   from Znnmonko  runs  1:1,. ,„  ,,„,  southern region 

along the Podgorodnayn lino  Lo  i he Moldavian cities of Beltsy  (67).  a 

machine-bnilding an.!  fond^rocoseing center,   and  Kishinev  (68).   ui capitol 

of Moldavia.   1,000  km by  lail  from the Doubass<     Kishlnev  hafl  a  ^ 

coal-fl.led electric power  station  and contains machine-producing,   food- 

proeessing.   and  chemical   industries.     Kishinev  is  tlu-  largest   industrial 

city  In Moldavia. 

In 1070,   14.1 million   tons of Donbass corl were dispatched  to 

Odessa and  the Southern region  by rail  from the Yasinovataya-Znamenka and 

Szlovaiskoe-Dolya-Volnovakha-Zaporo.he-Znamenkn   linos of t, e Dnieper and 

Donet.  rail systems,   and  660.000  tons were  shipped  to the Crimea by the 

Szlovaiskoe-Dolya-Volnovaklu^hdanov rail   and Zhdanov-Kerch ocean  lines. 

In the same year 2.3 million  tons of Donbass coal  were  shipped 

along .he Szlovaiskue-Dolya-Volnovakha^aperozhe^namenka-Kishinev line 

of the Donets,  Dnieper,   and  Kishinev-Odessa rail  systems  to Ki8llinev and 

other points  in Moldavia. 

5'       The Caucasus Region 

Several million   tons  of Donbass coal   are  transported   southeast 

from  the Donbass  stations oT R..stov-na-Donu   (4)   and  Bataysk   (.0)   alon, the 

Northern Caucasian  raiW,ne.     This  line passes  through  the  cities of 

TikhoretsU   (21),   a m.-.chine-producing center; Armavir   (22),   a  machine- 

producing,   wood,   glassware,   and   food-process in. center,  Nevinnomysskaya 

(66),   the  location of a coal-based  electric  power plant  as well   as 

Chemical plants; Makhachkala   (26).   a Caspian Sea port 875  kn.  from  the 

Donbass as well as a major  industrial center  for shipbuilding  and   the 

production of heavy machinery   (particularly transport machinery)   and  light 
l 
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«taUurgy,    Pj.„B MakhI,u,lk„la „.„ Mi,1 coal rollto ^^^^^ ^^^ 

Co the cstorn „„ ot tll„ Cm,c;,sian rall.lliic ^ ^^   ^^   ^   ^^^ 

Sovi.t  po-t  in  tcms or   troieht  tralno   ^^^     ^^   is i ^  ^  ^ 

th. D„nl)0...     üosl(,s  ,.„,„„  „ maJor  ^^^  ^  ol^riiiiii8 ^^^^   ^^ 

1. tha center of „ urgü „ot.nur^ioal a„„ „onv, „.„inc proeuctlee 

tnduetry ana  la „„ oloctrfc power produolag oontor. 

in 1970, 2.2 „uuon ton. ol Donbaaa coal entered the Ceuca«,. 
by ran t,,™,,,,, „a,,, „„  ellc ^^   ^ ^^ ^ ^^^  ^^ ^^^ 

Sea port of Bat» (M, vl0 t„0 .Hdanov-Korc^atu, „co„„ reete „entioned 
oat-l-ier. 

6-       yolga and Volea-Vvatka Beglon» 

In  1070,   9  „lUlon metric   tea cf D„nbass coa]   wore dlspato|lod 

to Ui,. Volga regten, „, Much approximately 7 million metric tons „ore 

tranaportod aUng the two main railroad  rontoa,   the Llkaya-Voigograd- 

Vclga ran  ayatc. and the Kondraahcvskayn-V„l„lhl-Llskl-pon2a.Syrza„. 

Kuhyahcv Una.    T.~ ,iUlon metric tons „ore tranapor.ed by barge   from 

Roatov up the Pen to Volgograd   (5, .     Two mlllloll nBtrlc  ^ ^ ^^ 

coal  were  also  transported  bv rni^   t-^ n    , • P rcetl  by rail   to Gorkil   in the Volga-Vyatka economic 
region. 

Fro», the rlver-por. station or the Donba.a,   hoatov-na-Donn  (4) 

about 2 million tons of coal „ere tr.-nsported up the »on hiver and Don- ' 

Volga canal by barge in iPTO to Volgograd,   a giant  Indnatrial city 
containing lron a„d st00l„akl„g ^„^   llght ^ ^^  ^ ^ 

aluminum-proceasing,  pianta,   baildiag-matcrial plants,   heavy machinery 

(including transport machinery,,   production plants,   and chemical and  ' 

petrochclcal plants as „ell as a large ooaWlred electric po.or plant 

a major rail and river ^tion „1th rail and river connections to the Sea 

of Aaov  and  the Black Sea.   the Caspian Sea,   and «„scow. 
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Volgograd  receives most  of   its coal  by rail  from the Donbass 

coal-dispatch  station,   Likhaya   (1),   300  km  by  mil   from Volgograd. 

From Volgograd  coal   is dispatched up  the Volga River  (about 

1/2  million  tons  in  1970),   as well   as  along the Volga  rail-line,   to 

various   industrial  centers  located   on   the  banks oE  the  river,   including 

the  city of  Saratov  (67),   with  its oil-refining,   iron  and  stcclmaking, 

and  heavy-machinery manufacturing  industries,     Saratov  is 675  km  from 

Volgograd. 

In  addition  to llostov—nn-Donu   and Likhaya,   the Donbass  coal- 

dispatch   station of  Kondrashevskaya   (1.7)   dispatches  several  million   tons 

of coal   to  the Volga  region  along  the  northern Donets  and  Balashov  linos. 

From  Kondrashevskaya  the  coal  is   transported  north   to Valuiki   (18),   an 

important  rail-junction discussed  earlier,   and  then northeast   (along  the 

Balashov   line)   through  the  rail-junction of Liski   (5))   (also described 

earlier)   to Penza   (10)   in   the  Volga   region,   800  km by rail  from the 

Donbass.     Penza has paper,   machine-producing,   and   food-processing plants 

and  light metal working  plants. 

From Penza  some  of   the  coal  continues east  along  the  Kuibyshev 

lino   to  Syzran  (11)   and  Kuibyshev   (12),   1,025-1,175  km   from   the Donbass. 

Both  cities have  largo   iron  and   steel   and  machine-manu L'acturing plants, 

chemical  plants,   and   coal-based  electric  power  plants. 

The  other main  coal  route   leading  from Penza  runs  north  along 

the Gorkii  way  to  the Volga River port  of Gorki i   ('i)   in   the  Volga-Vyatka 

economic  region.     In  197«l,   (iorkii  received  2  million  tons of Donbass 

coal  via   the  Konciraahevskaya-Penza-Gorkii  coal   route.     Gorkii   is  a major 

industrial  city with oil   refineries,   chemical  and  heavy machinery  plants, 

textile   and   transnort-machiincry factories,   food-processing plants,   and 

a coal-based  electric  power station. 
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7'      LüCUl Coal Av*i^e  along Donbosg TransEortgygj in 

Most  Of  the  ..-!/. .„UUon   tona „r , in„    e|lc LTOv_ 
Voly„lu  „a,ln  (61)   .„   197„  Wi,s  „^  wi||iui   i|i(    i ^ ^  ^^ 

^UUou.h 4.4 ,„uu„„  t„„3 ..„„, gent „„..,, ^ ;  t|]o Lvov  iini   ^^^ 

B=lor«s.i. vi. „ln8k ,3«,,   5;i0 k,. ,„„, lmv_   MI  (o ^^  (3!)     85o 

k»   fro. Lvov,   tor distribution in  the Doltio Stoto». 

"1  Oi   tho 9 „Uli.,,,   eo„8 (,r „,.„„  ooul  r|ih|o(|   ^   ^^ ^^ 

Basin in 1070 ,0. distr tal wlt|ilii ^ ^^ ^ ^ ^ ^ 

distances of no more   Ihan  30   to 40  km. 

The  uses or Donets.   Lvov,   one,  Dnieper coal  within  the  Ukraine 
are  as   To Hows: 

Purpose 

Electric power stations 

Residential fuel needs 

Transportation 

Indusbri  boilers 

Metallurgy 

% of Coal Used 

36, 1 

18.8 

15.5 

13,0 

10. (3 

.■■ou„.:„i; „rc deUvorod Msts ,„ rübles por ü()|| ^ ^^^^ 

fuol aS  vsrious cosis in (,iffcro„e aroas or ^ ^^ ^ ^ ^ ^ 

r 
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■ 

Coal According   lo Bus in or Origin 
Donbtiss Lvov 

(Cotii   in Rubles  per Ton  in City of Demand) CosL   in 

9 ,7 

9 .2 

H .8 

8 .2 

7 • 8 

9 .1 

,s 1 

9 '1 

9 8 

9 3 

9, 5 

8. 2 

8. 2 

8. 1 

Dnlopof Kuzbass 

10.2 

10.9 

11.1 0.0 

8.3 

11.0 

11.0 

Cities of Coal 
 Demand  

Lvov 

VLnni tsa 

Kiev 

Poltava 

Donetsk 

Odessa 

Kharkov 

Minsk 

Vilnius 

Moscow 

Gorkii 

Volgograd 

Zaporozlie 

Dniepropetrovsk 

Although  there   is   insufficient   information  for a complete 

comparison,   it   is nevertheless clear  that   the delivered  cost  of Donbass 

coal   is   less  than  that of  certain   local  coals  in  the  cities of their 

respective   localities.     This,   of course,   roflrcts   the  quality of  the 

coals  and  the mining costs relative  to  that of coal  from the Donbass, 

and  also attests to  the density of  traffic  and high utilization of 

railroad  rolling stock  in coal transport  in  the USSR. 

7.6 

7.2 

7.7 

B-       Kuznetsk Coal Transport   from Western Siberia   (Figure   B-28) 
■ 

In 1970 about 112.5 million metric tons of coal were mined in the 

Kuznetsk Basin, of which 62.3 million were transported to other 

economic regions and the remainder was used within the boundaries of 

Western Siberia. 
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Tire  main coal-loading  rni l.-stat.ions  and   Lliu  coal-recc.'lv,ing  stati ons 

{for iiulu.'itrial use witliin Western Siberia) arc Located along the north- 

south line Ci-om Tomsk (a) and An'/.hcm-Sudsh insk (15) to Kemerovo (h) , 

l.cni nsky-l'.ir/.iictsky (c) , I'mkop'yevsk (d) and Novoku/.iictsk (e) and then 

aloiiK the east-west lines Trom Prokop'yevsk (d) to DaniauL (1) and I'rom 

Anzlierq-Sudsliinsk (15) to Novosibirsk i.'6) .  All ol! these stations are 

30 to 150 km from each other, and all are major industrial centers with 

iron and steelmaking and steel fabrication complexes, npnferrous metal 

(including aluminum) plants, heavy machinery producing plants (including 

transport and power machinery), chemical plants, iron-ore mines, and about 

a dozen coal-based electric power plants. 

1.  Coal Transport to Kazakhstan and Centrai Asia 

In 1970, 10 million metric tons oi' Kuzbass coal were transported 

to Kazakhstan along tlie West Siberian and Northern Kazakh und Southern 

Kazakh rail lines.  In the same year 900,000 tons of Kuzbass conl were 

carried along the '"est Siberian-Southern Kazakh line to Tashkent and the 

Central Asian economic region. 

There are two main coal routes leading out of the Kuzretsk 

Basin (Kuzbass) from Barnaul (1) to Kazakhstan and Central Asia.  The 

first route follows the West Siberian line to Kulunda (K) and Pavlodar (9), 

located 475 km from the Kuzbass.  Pavlodar is an inuustrial city with 

light (nonferrous) metallurgy, machine conBcruet ion, and food-processing 

plants as well as a coal-fired electric power station. 

From Pavlodar the Kuzbass coal route leads to Tselinograd (11), 

425 km west of Pavlodar, a major railroad junc .ion where northbound coal 

from the Karaganda Basin (14) intersects the > .stward bound Kuzbass coal. 

Tselinograd is also an industrial center for the production of machinery 

and the manufacture of building materials.  The Kuzbass coal, together 

with some of the Karaganda coal, continues on from Tselinograd westward 

along the Northern Kazakh line into the Southern Urals. 
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'Ko  socon..  nuUV,  co.,1 route   r.on, the &k  to Kn.aKhstan runs 

I fom Barnaul  to A'lovs'k   (•■>)   .,n,i   <J . •     ,   , . "■cjsl.   <_)   .,„„  i.oU^UU.^,   CO,    10,,  ,„„   ri.0,. t,,e  Kuzboss 

*::" '5 bot,i a raii-st"ti0 "" -<"■ "S - K„.ali:,sta„ 011 t,ie Irtysl; 
.Uvc.      t„   l97„,   läb,ono   |:„|1S „, ^^ ci)oi   ^^  ^^^^^  ^.^^ 

^s  „,„,   tll.,PBtcllo(l   ,„,   t„e  Irly,4,,i   to   „^^ om>B()|sk   (7)__o ^^  ^ 

"  I»»,     n.,:,, S*lP„X.,nU.,k ,.,  Ust-K„„„„B01.sk  ,„„,  llB|lt 1MtaUui.gy 

(non^..^.   ,)lal,ts>   st.ol.fl„is|,inB|   „,„,  ,i0avy ^^^^^^ ^^^^  ^  ^ 

as  large  fooci-procossin^   Cactorioq       rrci-  v „ 
h   .acunics.     Ust-Kamenogorsk,   in addition     is 

suri-ou,,^ by „ clrclc „t ll,otnlllc.ore niiiiss (c()ppo^ ^ ^ 

»,«ng,„,cso,   ,.,lc.)   „„,  „y svvc,.nI  ,lyt|roeloctrlc ^^ ^^^^ 

The „i,, K,,.,«,^ cool rait(.   rrom Senii|)alatl]lsk ls O1OIIB the 

-Ut.,on, Kaa.k,. u.„e   to A„,M-At„  (4),   900 „ ^„^ ^ Semipalatinsk 

» o...... „c ll6ht-MtalUirKy,   stM1.ni,ls|,1|,t,.|   the .^^^^^^ o[ conBtracHon 

«to,.10ts,   „nd   the pr„(lllctl0„ of |iGnvy ]Mc|ii|iMT_    ^^^^ ^^ ^B ^ 

cocil-based  electric  power  plant. 

rroMA^-AU ,„„ ooal co„,l„„os alo,,B tho Set,,,.™ I(aaal!l, Uno 

to AryS   (5),   TO0  ,. ,)y ,.„„   ,.„,„ Al„^tB  o|>t|   i|95ü   ^  ^ ^  ^^^^^ 

Arys has chemlca! and »ach1.K.-,„a„afacturi„K pl!,nts a!, ..^ llglit 

«atauurgl0al  and oenent  taotol.ies,    From ^^^^  ^ oi  .|ic ^^ ^^^ 

Asian Una   to TaS„kent  (6,,   125 ,„„ so„t,1 ot AryS|   a|i(|   ^^ ^^^ ^ 

Central Asia. 

2'       Kuzbass Coal Exports  to Urals '' 

in mo,  41.5 .„iUion n,atrl=   to„s „e Ka.^as coal .as tl,„3Ported 

to tue urals aion. the West-S1„arla„.Svar,lovsk, Wes, slberla|1^entral 

»rau,   and West SibWiaa-„ortl,erri Kuzakh-Southera „rala rall.u„aa      Of 
«■ia «.5 „,illlo„ to„s,   2,vr, „ullon  (52 ^^^   ^^^^ ^ ^_ 

coa!  (two-t.U.da of all 0, t„e fe,. coal .^^  ^ ^^ ^..^  ^ ^ 

million of energy coal. 
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Most,  oE   the  cool   transported   from the  Kuzbass  to  the Urals 

ocuuoiiue   ivu;i'>ii   is dispn tched   from  the   stations o L" An/.hero-.Sucisli i.nsls;   (15) 

ami  Novosibirsk   (K!) . 

)''roiii  those  poinl.:;   the »i&in  coal   route • follows   tlie West  Siberian 

line   to  Kuloiii/, iuo  station   in   the  city of Oinslc   (17),     Between Novosibirsk 

and Omsk occurs  the  greatest density of   freight   traCfic of all   the  rail- 

lines   in   the  USSR,     For example,   70   to  80  million metric  tons of coal 

were   transported   alon^   the  (300  kin run   from Novosibirsk   to Omsk  in  1970, 

i.e.,   15  billion  ton—km of   traffic   in  coal  alone   in   that  year. 

Omsk   itself   is  a   lari;e   induKlrial   eont.er  which n.ies  several 

milii.oii   tons  of coal  per  year   in   its  me tnl l.urn'icni   plants,   o i J.  .rofinei'ios, 

transport  machinery   factories,   chemical  and   food-processing plants,   and 

in   its  coal-based  electric power stations. 

From Omsk,   Kuzbass coal   is   transported   in   three directions.     Some 

of   tlie   coal   is  shipped  tip   the  Irtysh  It Ivor   (700,000   tons   in 1970)    i,o  Tara, 

Tobolsk,   and   other cities of Western Siberia.     About one-third  of  the 

coal   leaving Omsk   (about   16 million  metric   tons  per  year)   is  sent   northwest 

into   tlie  Urals economic   n.-j.'ion  and  along the Sverdlovsk line  to Vagay  (18) 

and  Sverdlovsk   (19),   825  km   from Omsk  and   l,12.r)   km   Trom  the  Kuzbass. 

Sverdlovsk   Ltsoli'  is a giant   industrial  city  with  heavy 

metallurgical  plants,   machinery  (including   transport machinery)   plants, 

chemical   and   building material   producing  plants,   as  well  as  food-processing 

and  light   I'ldustrial plants.     The  area  surrounding Sverdlovsk  (the Central 

Urals districts)   contain;; coal  and   iron-ore  mines,   mm ferrous-ore  mines, 

peat,   oil,   and  copper   field's,   oil-refineries,   and   fuel-based   and   atomic 

energy-based   electric  power  stations.     The energy needs of   tlie  Sverdlovsk- 

Central  Urals   area  are met  by  local  coal,   Kuzbass coal,    fuel-oil,   gas 

(piped   from Chelyabinsk),   atomic energy,   and   hydroelectric energy. 

Slightly more   than half  of the  coal  transported   from the Kuzbass  to   the 
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constltutod 16 million 1; 

By 

oh. 

enuixv  purposes  in   tin.,  lirnls 

ons,   or about.m  percent o£  the  total   Cr, 
Olli 

From Sverdlovsk   (19)   Kurhn««  ..„   , 

——■• o~or- ^.::, :^z7<23, 

industrial city   U the Northern Urn is with oil r   ,- 
Plants    in.ov ttJ-^ oil-rermerios,   chemical 
Piants,   machinery,   and   rood-procossin,.- „i      . 
,  i,.,                                                  Processing plants,   and  both  n   fiioi-based   nnd 
*  Hyclro-powerod  electric-  energy nlnnt r         n 
.                                                                ty PlanU From Pe™.   Kuzbass coal   is 

transported   west   into  the  .olga-Vyat.a region. 

In   addition   to  the Sverdlovsk-Perm  line     l<„  > 

Yippee,  along   the  Sverd .ovsk-Kamh.r,-.  l ^  ^  ^ 

of Sverdlovs,-     i. "     Ka,"barka   ^ '   ™  ^ -st bvexdlovsk,   is  a  lru,:jn,  rall ilinrl..    ,   ,„ 

f.xtl«spor.(,.d   xnto   the  Volga-Vyatlca region. 

WMie   the Sverdlovsk  line  handled   slightly   less   ,, 

the Kuzbass coal   frciuht  do,,     , ■ " * thirÖ 0f 

^-mu, departing  from   the We.t  Siberian city of Omsk 
over  two-thirds  of   M, i   , umsk, 

Ur.U   r       , ^ ^^ WaS  Car"ed  a1^ *^ central 

tip of Kazakhstan   (250   km west  of o     , n0rthern 
Km west  o£ Omsk  and  850  \m  bv  rnil   „ 

whore Karaganda eom   ,- , • 0m l;lle KlIzl^ss) , 
tonnn« „orfli   trom Karann.i.h,   (II)   „„„ ,,,,   ,. 

-•B.s «e,, t,,., westboul,(, Kl,z,)ns, °»d '=-'"".-. d» 

tt"ter ■■"'" '■""'■■"-" J"-"»., o, the 

Mke  Sverdlovsk,  Ch(.iyal)lnsk   is   ^ „,-,., 

-taiL.e-ore  „i.nes,   co.,.  basins.    Cuel-based' 
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c'loc'Vlc  po'wüi'  i)liiiil:s,    I'l'i'i-ous  iiifLiiLiui^ic;! I   mid   lir'il   me l nLiurni-cnl 

pl.iiiits,   t? liami.cn 3.  plmits,   hnavy-ifutch iiici'v   aiiH   i ^'UI-PI-I>CC:;:-; i nr,  |)J.-ml.s.      Tlic 

btioi'u'y  bnso  oL' ChoLyahLnHk  consists ol'  Kir/liass  '"al   as  wi; I I   as  local 

brown  coal,   Karngandn  coal,   oil,   ami   nas  wliicti   is  |)l()>'tl    I'I-OIH Ga.'.li   111 

Central Asia   toCholyabin.sk  and   Sverdlovsk.     Atfai-ii,   mosl   of   the  Kuzbass 

CüL,1 hi Chelyabinsk—as  well   as   Lu  Sverdlovsk — is  used   as   ciokiltK  coal   in 

metallurgical  plants,   and  only  about   a   third  of   imported   Kuzbass coal 

is used   for energy   fuel. 

Most  oC  the  Kuzbass  coal   leaving Chelyabinsk   is   sent west  along 

the Central  Urals-Kuibyshev  line   to   the  Volga   rug.mi,   and   the  remainder 

is  sent   south  along   the  Southern  Ural   line   to  Kartaly   (12),   whore   it   is 

Joined  by Kuzbass  co.it  coming westward   along   the  Northern Kazakh lino 

from Tselinograd.     Kartaly   is  a  major  railroad  Junction   1,(;00  km  from the 

Kuzbass  via   the West  Siberian-Ural   line   and   1,(521)  km  via   the West  Siberian- 

Kr./.akh  line.     Kartaly   is  also  an   industrial  city  producing  building 

matorials  and   heavy machinery.. 

From Karta-y,   most  of   the  Kuzbass  coal   is   shipped   westward 

12   km  to Magnitogorsk   (13),   a  major   iron-mining  and   industrial  center, 

with metallurgical  and   chemical  plants,   machinery  and   biilding material 

production plants,   food-processing  plants,   and   a coal-based  electric 

power  plant. 

The remainder ol"  Kuzbass coal   leaving  Karlaly  moves  southward 

along   the  Soul hern   I'ral    line   toürsk   (25),   another   industrial  city  250 

km south of  Kartaly.     Orsk  contains oil-reiineries,   chemical  plants, 

light-metallurgical   plants,   steel-finishing  and  machinery-producing 

factories,   and   food-processing plants  as well  as  a  mineral-fuel  based 

electric  power  plant.     About  20   km southwest  or Orsk   is   the   iron-metallurgical 

industrial  center of  Novotroitsk,   which   is  connected   by  an  auxilliary 

rail-line   to Orsk. 
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'■•'•-Ors.<   Lh,.  „„in   Ku.haH,..cuul   .■<.., ,,   ,bn   km  .^   U) 

Orullhlll-i!    ('.Hi)       which   hMu   .•(,,   !     IM     ■    ,   ■ 
'.   -inch  IMS   ..l(.(..i-lun.sln11.  ami   imvel, tm-py   p,:inL,s,   and   thon 

• 

Kn/.bass (!..;,!   KKDOJ-IS   l.„   y,,!,.;,   u.^inn 

I" 1970.   ü.i. „uilion metric   Cons oi'  Ku.hass „n,,,,,, coai W(,1.(, 

—sported   along   the UVsl:   Siherinn-Cent.aJ   UraIs-Knihyshov  Uno  and 

the West Slberian-Souühon,  ürols-.ol^  Uno   to the  V.L.a  oeonente region. 

Mose  of   this  Kuzbass  enal   was  sent   to  Kuibyshev. 

. Domain UiHpatch  „„in.;   L'or Ku.bass con 1   ....d l.ng   ..owa.d   kllü  Vo[,, 

,H""H,"I1(J   VÜ*hm   ^'"^'"^   (^,   I- which  e.. s   ,.n,ns|)()l.u,d   r,-.,,,, 

Novosibi.^   a(i)    um,u,h .„„s.   (XT),   PufopavW»,   (2()),   :m(l   KlI|,Krul   (.^ 

Fron. Chelyabinsh,   Kuzbass coal   is carried   alon.   the Central  Ural   lino  to 

UCa   (.7)   in   Che  Volga  region.     Ula.   .50   km   u,   the  west  oi Chelyabinsk and 

1,725 kl„ by rail  froin  the  Kuzbass,   is  a principal,   industrial center,   with 

oxl  refineries,   chemical  plants,   a  paper  industry,   U,hü  metallurgical, 

stoel-finishing,   a .nchinery plants,   and   rood-p.ocessin, plnnts,   as   ' 

well   as  a  mineral-fuel   based   electric  power  station. 
■ 

Krom Ufa,   coal   is   transported   along   the   Kuibyshev  line  to 

Kuibyshev. <aK>.   located   ,„0  h,„   rre,,, „r,,.     (Kuibyshev was described, in 

klie   section  on Donbass  enal    1 ransporl.) 

As noted  earlier,   some  or   the  Kuzbass coal   in Cheiyabinak 

was   transported   south   to  KartaLv   fr--)     r..,vm'   i •   , ■"^..L,v   U..J,   Lorn which   a   small   amount  was  sent 

to Orsk  (25)   and Orenburg  (26). 

From Orenburg  a   further  small  amount  oi:   Kuzbass  coal   is  sent 

northwest   to Saratov   (.,,.   2,75„   km by  ^   (,Q3t  ,iboi. ^^ ^ 

Volga  rail-line)   from   the   Kuzbass.     Soviet economists   in   the Gosplan 

institute   (State  Economic   Planning   Institute)   have   been  cutting  back Kuzbass 

coal   shipments   to  Saratov  and   the   southern  Volga  area  and   plan  to cease 
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such shipments altoKothor in the next few yeax-s since cost estimates indicate 

thai; Donbass coal is much chenpor than Ku/.hass eon] for this area. 

Mosl ol Ihc Kii/.luiü.'i »Mini Icav lnc Oiriihurr, is I. I'niiHpoi-l.cil noil hwcsl 

iilonr. Hi.' Soullicrn llfiiis-Kul bysliev ralimad lo KuihyalU'V where II. is 

Joined by Ku/hass coal moving west along the Central Urals-Kuibyshev line 

through Chelyabinsk and Ufa to Kuibyshev.  From Kuibyshev, Kuzbass coal 

continues along the Kuibyshev rail-line across the Volga River to Syrzan 

(29), which was described in the section on Donhuss coal transport. 

From Syrzan, a very small amount of Kuzbass coal (as in the case 

of Saratov and for the same reasons) continues along the Kuibyshev rail- 

line to Penza (30), another industrial city and electric power center 

already described. 

Most of the coal leaving Syrzan is sent northwest along the 

Syrzan-Saransk-Ryazan line into the Central economic region. 

4.  Kuzbass Coal Transport to Volga-Vyatka Region 

In 1970, 3.0 million metric tons oi Kuzbass coal was transported 

to the Volga-Vyatka economic region.  Of this 1.5 million tons were sent 

along the Northern Urals-Kirov and the Sverdlovsk-Kazan rail-lines, and 

another 1.5 million were shipped by river barge from Kambarka along 

the Kama and Volga rivers to Kazan. 

As noted earlier, Kuzbass coal was sent Lo Sverdlovsk (19) along 

the West Siberian-Sverdlovsk line through the cities of Novosibirsk (1(>), 

Omsk (17), and Vagay (18) to Sverdlovsk (19).  The coal was then dispatched 

in two directions from Sverdlovsk:  along the Sverdlovsk line to Kambarka 

(32) and along the northern Urals line to Kuzino (23) and Perm (24). 

Kambarka and Perm (24) are in turn dispatch points for the transport of 

Kuzbass coal into the Volga-Vyatka economic region. 

i 
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From Kambrakn, Kuzbass coal is Lransporlcd by two modus oC 

transportntlons  by river bar^u alon« tho Kama au.l V.-I^a rivcu-B l.<. Ka/.an 

(.■{:0, a dlsLaiict' uT ISO km, and by rail to Ku/.an.  In l!)7(), l.:> million 

metric Ions of Kuabuss coal was carried by fiver bmw   licm Kaml.arka Lo 

Ka/.an. 

Kazan is a major river port and is located 2,050 km from tiie 

Kuzbass via the West Siberian-Sverdlovsk rail-line.  Kazan is a major 

center lor the production of transport machinery and building materials 

and, in addition, contains steel-finishing and food-processing plants. 

Kazan also has a mineral-fuel based electric power plant. 

From Perm (24) Kuzbass coal is transported along the Northern 

Urnls-Kirov line to Kirov (34), a railroad junction where Kuzbass coal 

is joined by a smaller amount of Pechora Basin coal heading south via the 

Northern-Kirov line from Kotlas (37) in the Northwestern economic region 

to Kirov.  Kirov, which contains chemical, steel-finishing and machinery- 

manufacturing, and food-processing plants as wull as a mineral-fuel based 

electric power plant, is 2,150 km from the Kuzbass via the West Siberian- 

Sverdlovsk-Northern Urals-Kirov rail-line. 

From Kirov, Kuzbass coal is transported 75 km along the Gorki! 

rail-line to Kotelnich (35), which produces machines and building materials 

From Kotelnich, Kuzbass coal is sent in two directions.  Slightly more 

than half is sent along the Kotelnich-Yaroslavl line into the Central 

economic region, and the rjmalnder continues along the Gorkii line to 
\ 

the city of Gorkii (36), located 2,600 km from the Kuzbass (via the West 

Siberian-Sverdlevsk-Northorn Urals-Kirov-Gorkii line).  (Gorkii was 

described in the Donbass coal transport section.) 
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5.       Kuzbass Coul Transport   to Central Region 

In  1970,   a. I  null um  tons of Kn/.bnss cool  wore  transported to 

|;li(> ('.«Mil. I'll!   «■«•onoinic-   ice. imi,   most   ol'   it   aloiiR   111"  West   S i bcr I a i-Ku I byshev- 

Syr/.aii-Kva/.an   ra i 1-1 iiios,   by   way ol'   tlio  (.'it its  o I'   NovoHlt)lrsk   ( Ki) ,   Omsk 

(17),   Pctropavlovsk   (20),   Kurnn   (22),   Ufa   (27),   and   Kuibyshev  (28).     From 

Syrzan  tlic  coai   is  shipped   to Ryazan  (.T«)   in  the Central  oconomic  reKion. 

Ryazan   Is  a  major railway .junction connected  with Moscow,   Tula,   and   tho 

other  great   industrial  and  mining centers  of  the Central   region.     Ryazan 

itself cent-ins chemical  and   steel-finJshlng plants,   machine-producing 

factories,   food-processing plants,   and  various  light   industries.     Ryazan 

also  has  a  coal-based  electric power plant. 

Some  Kuzbass coal   also enters   the Central   region   from 

Kotelnich   (35),   to which   it  was  sent  via  the West  Siberian-Sverdlovsk- 

Northern  Urals-Gorkii   line   through  the  cities of  Novosibirsk  (16),   Omsk 

(17),   Vagay   (18),   Sverdlovsk   (19),   Kuzino   (23),   lorm   (24),   and  Kirov   (34). 

From Kotelnich  the coal   is  sent  t     Yaroslavl   (39).     Along  these   lines 

Kuzbass  coal   is  trai.  {.orted   a distance of 3,100   km  from  the  Kuzbass 

compared  with 2,875 km  from  the  Kuzbass  to Ryazan   (38).     Yaroslavl contains 

light metallurgical   industries,   chemical  plants,   machine-building  and 

steel-finishing plants,   transport machinery  factors,   and   food-processing 

plants  as  well  as  a coal-based  electric  power plant. 

6.       Comments on Economics of Kuzbass Coal 

Soviet  economists   in  the Gosplan  Institute  have  complained 

about  the  technical defic^ncios of  local enrichment  plants  and  sorting 

procedures  in  the Kuzbass.    As a result of  improper  sorting,   much good 

coking coal   is  wasted   as  energy  fuel,   and  much of   the  coal  reaching 

metallurgical   plants  and   intended   for coking   is unenriched   and  has  a 

high  ash concentration.    'Over 2.5 million  tons  or  Kuzbass coal   .ere 

returned  to  the Prokopevsk1station alone   in 1965  from Ural metallurgical 
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^.u tl,lnk tl.at 0![ldl20d cool wlt|i a IUI.BO i|iiii|si ^^^^ ^  

bo turo«, out upon „m^i „ u, do,tllmUoll_ 

The aver.go trM.port.tlo„ „l.tanoo  for Kuzbu.s ooal  1. i 600 

--.bout .K.o n«, tKe average c,lst0„co ovor .„ic 0 raS3 coal [, 
transported. 

Two-tbird. of th0 cokl„g _, minsd in ^^ ^^^^ ^ ^^ 

«    »U,  tKe „at   ls U5ed ,„ mt>llm ^ ^  ^ 

itself. 

The future  fuel „al.aee or „eSter„ Siboriu „m oontil,uo  to 

be boated by ooax-b, 6„ p5rccnt at the ead ^ ^ ^^^^^ ^^ 

cur-eut „„portion of .pprMtimatoly 72 percent) _     ^ ^ ^ ^^    ^^ 

-» o. eoa! .Ubin Western Stberta U as foUe.s:     43.9 percent tor olectric 

■»wer stations,   17 ,_  („r lndu.trU1 bollerS|   u a _ ^ 

-auurgleal a„d .eeKnoio.-ioa. needs,   3a perc6M  tor resi.,„nUoi 

.» percent for trannportation rue!,   and l2 peroent  Tor variou. o.ber 
needs. 

C      Pecliora Coal Tmn. (     (Fieure B-29) 

Coal  lrom  the PGcllora Ba.ln_   .^^   ^  iocated   ^   ^^ ^^^^ 

oorner or tb., Ko.i ASS„ la tl.e North„estern .^^ ^^^^   ^ 

be    r.U,   t„e Central., and tbe Baltto eoo„onlc re8lo„s.    AU,ough 

B„t„ rn l9ro .as or cokln|B cool quaUt/| ^ ^^ ^ ^ 

»illion tons-or Peobora ookln8 coal .as aotuall, used   ror cokin6 * 

-.llursleal pmnts,     Xbe otber S.a nlIUo. Mtric  tons _ ^ 

in y* uses,    ooapun eoono.ists tbin. tbts waster,,. a,ld would  Uke 

to change  this  in  ;hc  future      ThD       , ■ 
future.     The coking coal comes primarily from 
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tl.c mines at Vorkuta (1) and the fuel quality coal comes primarily from 

the mines at InLa (2) . 

l-       Pechora Exports to Urals 

In 1970, 200,000 tons of Pechora coal was exported fhrough Kotlas 

and the Kotlas-Kirov-Perm railroad route to the Urals. 

From Vorkuta and Intaj Pechora coal is dispatched along the 

Northern rail-line to Kotlas (3)-located a distance of 800 km from the 

Pechora Basin-from which a small amount is then sent southeast along 

the Kotlas-Kirov line to Kirov (15) and then directly east on the 

Sverdlovsk line to Perm (16) and Sverdlovsk (17).  Traveling east on 

the Sverdlovsk line, Pechora coal passes westbound Kuzbass coal heading 

toward the Volga-Vyatka region. 

Kotlas is a major rail and river junction on the Northern 

Dvina River and the Northern rail-line, and is also a major industrial 

city with machinery factories, ship-building and ship repair plants, 

chemical, light-meta..lurgicai, and food-procesaing plants, as well as a 

coal-based electric power plant. 

2.  Transport of Pechora Coal within Northwest Region 

Most of the coal-14 million tons in 1970-ln Pechora Basin is 

transported to other poxnts within the Northwest economic region.  Some 

of the coal moving down the Northern line from the Pechora Basin is sent 

along an auxiliary track to Syktykvar (14), a city with a large lumber 

industry, food-processing plants, and some machinery factories as well 

as a coal-based electric power plant. Kyktyvkar is 650 km from the 

Pechora Basin. 

At Pechora (4), 125 km from the Pechora Basin, and at Kotlas 

(3), some of the coal moving south from the Pechora Basin along the 
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Northern raii-liuo is transTcrrod to river barges nml shipped up the 

Pechora and Northern Dvina rivers.  In 1970, 1,170,000 metric tons of 

Pechora coal was shipped northward nlong those two rivers—the zvwtvv 

part from Kotlas 500 km along the Northern Dvina to Arkhangelsk (R), 

1,300 km from the Pechora Basin.  The lesser part is shipped from Pechora 

650 km along the Pechora River to Naryan-Mar (7), which is 775 km from 

the Pechora coal basin.  Arkhangelsk is a major river port, sea port, and 

railroad station as well as a large industrial city.  It contains chemical 

plants, food-processing plants, and a coal-based electric power plant. 

From Arkhangelsk and Naryan-Mar, some coal is carried by 

ocean vessel across the White and Barents Seas to Murmansk (6)-a distance 

of 550 statute miles from Arkhangelsk and 600 miles from Naryan-Mar. 

In 1970, 830,000 metric tons of Pechora coal was transported by sea to 

Murmansk from these two cities.  Murmansk has a large oil refinery, an 

electric power station run on mineral fuel, machinery, metal-finishing, 

and light metallurgical plants. 

Arkhangelsk and Murmansk do not receive all of their Pechora 

coal by river and sea; most of the Pechora coal distributed to these 

cities is transported along the Northern and October rail-lines.  From 

Kotlas (3) the railroad route continues to the railway junction of 

Konosha (8), 350 km southwest of Kotlas and 1,150 toi from the Pechora 

Basin.  From Konosha most of the coal is sent south, but n considerable 

".mount is sent north along the October line to Arkhangelsk and Murmansk, 

which are 400 and 1,125 k.,,, respectively, from Konosha.  Konosha contains 

papor, lumber, and cellulose industries. 

Running south from Konosha to Vologda (9) , the mam Pechora 

coal route then turns westward at Vologda, where it continues along the 

October line to Cherepovets (10) and Leningrad (11). 
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Vdo^a,   225 k„ so„th or Konosha|   ^^^^ 

llBht —'"— —U.s, ..chl„ory „„., motBl.(lnl.li       "• 
and rood-prooossl,,,. ,)lal,ts. 

1S,,lni- PU"ts' 

Basin, has large iron anf| 8teo fabrlpnt1   , 

WhiCh — — - the PCchora coking coal ^^   
fabrlCatine ^-^ 

fuel coal. Cherepovets .Iso has K ' am0l,nt ^ PeCh0ra 
also has chemical, building material and food 

processiji- nlanlQ   ,j '        a   food- 
«g Plants.  (Leningrad, 425 km west of Ph« 

'      ' wt-bC 01 CliereDovets nnri Q noc . 
from the Pechora Bnai« '025 km 

section.) ' WaS "^"^ " the D— °- -ansport 

3-  P££hora Coal ^xp^^^o^^^ajj^ion. 

From Leningrad, Pecho-d COal la . 
thn r ^ K »  cno.a coal is transported southward alone 
the October line to Moscow CIP'»  i   , g 

iioscow (12), located 600 km south nf i  • 
9 PO*  ,  ., soutn of Leningrad and 

:r CMI - —-—- -_„ and octol)er,: 
Moscow and thp ran-'—-.i ^ines to 

tne Car iai economic region. 

4'       £2£Jlora Coal Export. .. n.,^ r ,, | ,,,,, 

From Leningrad, Pechora coal is sent ^n . 
„1   , 350 km wost to Tallin n-n 
already described  Prom Ton. iaiiin(lJ)( 

~ - -:.::':: ::o::.is tran~ ^ -— 

economic reeion  ThQ n     ■ ■, 

u cne total coal imports of 9 5 nnin 
of thp Bai+4-,   . f vo uj ».o million toni 

tne Baltic region in 1970. 
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5.      Coimucnts on I'ochora Coal Transport   *  

Tlic GVoraKti distance Cor tlu> tjumsport of I'oclvora coal La 

L,K()0 l.ti l,9<)0 km.  Mvcn within Lhc Northwest ronion, Liu1 (Ustancus oC 

tx'anSport arc very groat, and Murmansk, Arkhannolsk, Vologda, und 

Leningrad also impjrt coal from other regions, particularly from the 

Donbass.  Transportation accounts for nearly 30 percent of the total cost 

of delivered coal to points in the Northwestern region—which compares 

with a national USSR average of 13 percent. 

The cost in rubles per ton of Pechora coal and Donets coal for 

various points in the Northwest region may be compared as follows: 

Cities of Coal Demand 

Leningrad 

Arkhangelsk 

Vologda 

Murmansk 

Syktyvkar 

Donets Coal 

(Rubles per Ton, 

Delivered) 

10.4 

10.9 

9.9 

12.7 

Pechora Coal 

(Rubles per Ton, 

Delivered) 

19.5 

18.9 

18.4 

17.0 

It may be noted that on tne basis of the percentages given 

above, while mining costj appear to be somewhat higher in the Pechora 

compared to the Donbass, the greater part of the differential accrues 

to the transport portion. 

In the near future, it ?s planned that the fuel balance in the 

Northwest will be restructured so that oil and gas will replace coal as 

an energy fuel. According to Caspian economists, oil and gas from Tyumen 

could tiore effecti.velv and more economically replace coal in the Northwest 

than in any other region iln the country. 
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The proscnt uses of Pechora roal  within the Northwest are as 

follows:  37.7 percent for electric power stations, 27.7  percent for 

Indus trial boilors, 7.7 p-rceiu Cor cokln»; and tcclniologlcal needs, 

1.5 percent for residential needs, and 1Ü.9 lor trnnsportutlon fuel. 

D.  Moscow Coal Transport (Figure B-30) 

1.  Industrial and Energetic Setting 

Of the 35.8 million metric tons of coal mined in the Moscow 

Coal Basin in 1970, 30.2 million of 84 percent were transported within 

the Central economic region an average distance of 50 km.  The coal basin 

is located 100 to 200 km south of the city of Moscow (1) in the region 

stretching from Tula (2)   to Ryazhsk (3) and contains low quality brown 

coal with high ash content (30-35 percent; 40-50 percent in some mines), 

high sulphur content (an average of.  4.6 percent), high moisture content 

(33 percent), and a tendency toward spontaneo is combustion. 

Seventy . ,rcent or 25.1 tons of the coal were transported from 

the mines over the circular web of rail-lines in the Moscow rail system 

surrounding the city of Moscow to local electric power plants, including 

the Novomoskovsk (4) plant located in the heart of the Moscow Basin. 

Other electric power stations deriving their energy fuel from the Moscow 

Coal Basin include the Shchekino (5), Cherepet ^6), Bryansk (8), Kashir? 

(7), Stupino (10), and Orckhovo-Zuevo (9) power plants. 

Fourteen percent or 5.1 million tons of Moscow coal is used 

iii industrial boilers, including the iron metallurgical plant-complex 

of Tula, which draws its entrgy coal from the Moscow Coal Basin and its 

iron ore  from the Dedilov mines (11), which are located In the vicinity 

of the basin.  In addition, slightly to the southwest of the Dedilov 

mines and the Moscow Coal Basin are large iron-quartz and high quality 

magnetite ores.        ' 
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In addition to Tul.-, and Moscow (which has a largo transport- 

machinery industry, electronics, chemical, food-processing, and cast- 

stool plants), various other cities in the vicinity of the Moscow Basil, 

also use Moscow coal Lor puoi'gy purposes. 

2•   Moscow Coal Exports to Central Jiacksotl Region 

Most of the exported coal from the Moscow Basin is dispatched 

along the Kursk rail-line into the Central Blacksoil oconomic region, 

and most of this coal is directed to the Novotula and NovoHpetfl 

metallurgical plants in Kursk (12), which obtain their iron ore from 

the Midhailov mines (13).  Kursk also has machinery, chemical, and food- 

processing plants. 

In 1970, about 4 million metric ton« of Moscow Basin coal were 

transported to the Central Blacksoil economic region along the Kursk 

rail-lino. 

3.  Moscov "oal Exports to Other Regions 

The Gosplan economists expect to cease all exports of Moscow 

coal to other regions in the next few years, and in 1970 the coal that 

was transported to other reeions vn«? ineitrnifir .,+ jugiuns v.as msignxtie^nt in comparison with 

the overall coal imports of the receiving regions. 

in 1970, about 400,000 tons of Moscow coal were dispatched along 

the Gorkii rail-line to Gorki! (14) in the Volga-Vyatka region.  In the 

same year, about 800,000 tons were dispatched along the October line to 

Leningrade (15) in the Northwest region, and another 400.000 tons along 

the Belorussia rail-liae to Minsk (US) in Belorussia.  The .ndustrial 

nature or  each of these cities has been described in the section dealing 

with Donbasp coal export. 

i  i 
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'.  CommcMiUs on Moguow Coal TIMUSH..!-! 

Gosplan oconomiöta oxpoct bo cut back «unin« :,i Moscow Coul 

B-in by 20 percent: by 1980.  After World War II, .,„„ M-.seow mines wore 

economically expedient: because of the destruction ol tl.o transportation 

system.  in 10.5, the cost of ^8nsportinB Donbass coal was one and a 

hall times as great as the cost ol mining it.  But by 1960   the 

transportation costs of Donbass coal to the Central region were equal to 

only 1« percent of the mining costs, and in 1965 the delivered cost of 

Kuzbass coal, carried a distance of 3,500 km, was less than that of 

Moscow coal to the coal-users, ol the Central region.  The costs involved 

in enrichment, condensation, and transportation made Moscow coal 27 percent 

more expensive (in terms of the production of 1 kilowatt-hour of electric 

energy) than Kuzbass coal (from open-surface mines) and 17 percent more 

expensive than Donbass coal (from underground mines) for the electric 

power stations of the Central economic region. 

The uneconomical aspect of Moscow coal mining and transport 

is elucidated by tae following table: 

i 

i  i 
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(Cost per Ton of Coal) 

Upvci Cic ProductIon 

Mining 

Transport 

Enrichment 

Effective  loss  (and 
therefore cost)   as 
a result of  the 

retention of pyrites 

I'lli I,  of 
Measuiviiicni 

rubles/motrie   ton 

same 

same 

same 

Moscow 

(i. 1 

1.3 
(avg.: 
880  km) 

^.7 

O.i 

(avg.: 
50  km) 

0.4 

0.05 

Kuzbass 

2.4 

4.3 
(avg.: 

3,540  km) 

Summary; 

a.     per  ton of 

coal concentrates 
b-     pel   be •  of 

conventional   fuel 
(Btu/ton) 

•"-.  expend iturr on 
furl for the 
production of 1 

Kwh of electricity 

rubles 

kopocks/Kwh 

7-7     4.2 

«•9    11,0 

0.48    0.56 

6.7 

7.6 

0.43 

Note; 
The average fuel expenditure for 1 Kwh •  ., 

stations is o.34 kg of conventLn 1 e" ^iTl ^T' POWer 

2.6 kopecks for Kwh of Kuzbass coal At „ bivalent to 

-ate of exchange, this would be 2 9 milla^\
CUrrent (AUgUSt 1973> 
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E.  Karagandp Coal Transport (Figure B-31) 

In 1970, 38.8 million metric tons oi' coal wore mined in Karagmuia 
■ 

Basin, and of this approximately 17.3 million were exported to other 

regions, and the remaining 21.S million were used within l.hc boundaries 

oL' Kazakhstan. 

1.   Industrial Setting of Kazakhstan 

Kazakhstan is one of the fastest growing industrial regions in 

the USSR.  In addition to nonferrous metallurgy, machinery-production, and 

chemical end food-processing industries, Kazakhstan also has a number of 

iron and steelmaking and steel-finishing plants and oil-processing plant- 

complexes.  Practically all of the raw materials used in Kazakhstan's 

industries are mined within the region itself.  Kazakhstan occupies first 

place in the world i'i its chrome and vanadium reserves, over half of 

Soviet copper and zinc reserves, two-thirds of Soviet silver reserves, 

and three-fourths of Soviet lead reserves.  The region also has 

substantial reser . J of gold, oil, gas, and iron ore. 

The reserves of mineral, coking, and brown coal—which are 

distributed in a number of basins including Karaganda (A), Ekibastuzh (B), 

Lenger (C), and Ubagan (D)—are substantial; and the accelerated rate of 

mining, as well as the rate of increase in mining productivity, has been 

greater in Karaganda Basin than in any other coal basin in the USSR. 

2.  Karaganda Coal Transport to Urals 

Some of the coal mined at Karaganda Basin is used in Karaganda 

(1) itself as energy fuel for the Karaganda electric power station and 

the Karaganda iron and steelmaking and steel fabrication plants, which 

obtain their iron ore from the Atasa (2) mines in Central Kazakhstan. 
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3-        Koragimclu Cogl  Ti-imsporL   to  Voiua ggglog 

TIM  mnm  coal  route   Cor Karaganda  ccal  closLin...!   for   li.e  Vol.a 

ro.ion   is  alon.   the  KuU.ysUov  rail-Line   from OrsU   (.)   I() K.n.vs.u-v   (12) , 

1,700  h. 1)y rail   from KaraKan(Jili     In  1970>    ,^  mjii.oii ^^^    L^S  ^ 

Karaganda  energy  coal   was   transported   a.ong   t.us  r.il-llnc   to   the   Urnls. 

Some  of   the  coal   leaving Orsk,   to  whieh   it  came   via   the  Northern 

UM**  and  Southern  Urals  lines  via TseUnograd   and  Kart.ly,   ls   transport, 

further   south,   .he..   U   enters  .ack   into   Kazakhstan,   to   the  cit.es  of 

A.auU.ensk   (13),    1.^5  km hy  rail   from  Karaganda.     Aktuihensk  contains 

a eoal-fuojod   electric  power  station  and   a   ferroalloy plant.     The   K.u.m-tau 

chromium minns   (11)   are  close  by Aktuibensk. 

l-mlher  south   from Aktuibensk  along   the  Western  Kazakh   line   is 

«»0  city  of curyev   (16),   i>82,   km   ^  K;u,lKalu|a)   w|m.li  ^^  ü.i 

refineries,   machinery plants,   and   steel   fabrication plants,   as well  as  a 

coal-fueled electric  power station. 

l-       Central A^ia  and  Southern  Kazakhstan 

The   southern coal  route   for  Karaganda  coal   runs  from Karaganda 

to Zharyk   (17),   125  km south of Karaganda on   the Central Kazakh   line. 

Kharyk  is  a  railroad  .junction   from which  some  of   the  c-oai   is dispatched 

378   km westward   to   the  copper  mines,    factories,   and   .nnUling  n.aterial 

plants of Dzhezkazgan   (18). 

Some  of   the coaJ   continuing  south  on   the Contra!   Kazakh   line   is 

dispatched   toward   the  east   at  Mointy   (19) ,   whrVv   lt   is ^^   |)y   ^   ^ 

Balkhash   (20).   425  km  from Karaganda.     Balkha.h  also ..-,.; coppcr mineSf 

copper  plants,   and  machinery production  plants. 

Continuing  south  along   the Central  Kazakh   ..ne.   the  Karaganda 

coal  route divides  into  two directions  at nerlik   (21).     ,Icro   somc  of  thc 

coal   is   transported  east   *o Alma-Ata   (22),   1,075  km by  rail   from Karaganda, 
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U.e cupitol of Kazakhstan ami a lar^c- n.dusLrial city with machinery and 

vmtcrw motmllunic*!  „iants, bMlldi^^torl«! „lants. tvot^oco-i* 

plants, and a coai-luulcd electric- power station. 

The southwesterly run of the Karaganda coal route from Uerlik 

continues alons the Southern Kazakh rail-line to Dzhambul (23), 950 kin 

from Karaganda, the center of several industries including chemical, 

food-processing, and mineral fertilizer industries.  Dzhambul is situated 

ou  a large phosphorite reserve, which is exploited by Dzhambul chemical 

plants for the needs of Kazakhstan and Central Asian agriculture. 

Southwest of Dzhambul 175 km on the Karaganda coal route is tho 

city of Chimkent (15), which has a coal-fueled electric power plant, 

chemical and machinery plants, and a large lead-processing plant.  From 

Chimkent the Karaganda coal route continues west to Arys (24) and then 

south along the Central Asian line to Chengeldy (25), the last Kazakhstan 

city on the southern coal route, 1.300 km by rail from Karaganda. 

Chengeldy contains a coal-fueled electric power plant. From Chengeldy 

the route continue, on to Tashkent (26). 1.350 km from Karaganda, and 

other cities in Central Asia. 

Tashkent was described in the discussion on Kuzbass coal 

transport.  In 1970. 1.5 million metric tons of Karaganda coal were 

transported south along the Central Kazakh, Southern Kazakh, ana Central 

Asian rail-lines to Tashkent. Although the mines of Lenger Basin (C) 

in Southern Kazakhstan, as well as various minor Central Asian mines, are 

closer to Tashkent and the cities of Southern Kazakhstan, delivered' 

Karaganda coal is half the cost of local Lenger Basin coal because of 

the severe difficulties and expenses incurred in nining local coal. 
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F-   gkil)nsLuZ Coal Transport (Figure M-m) 

1'        Kkibastuz Export-, to other Unions 

ft*  bro^ coal in Ekibastuz (B) Coal Basin xs used entirely .« 

energy fucl.  Most of it is used in tbe vici.ity oX EKibastu. and in Eastern 

Kazakhstan, but in the 1960s several .illion tons were sported to the 

Urals.  However, Soviet planners citing the irrational econo.ic costs in 

transporting Ekibastu. coal to the Urals, where Karaganda. Kuzbass, and 

local Ural coals could be used more more economically without the 

inordinate waste entailed in transporting Ekibastuz brown coal to such 

distant destinations, have cut back Ekibastuz exports to the Urals to 

an insignificant amount. 

At the same time. Ekibastuz coal exports to the Omsk (27) and 

Barnaul (28) diStricts of Western Siberia> ^^ _ ^^ ^ ^ 

Kuzbass coal by 1 ruble per delivered ton. have been expanded from an 

insignificant amount in the sixties to about 6.6 million tons in 1970 

(Omsk is 775 km by ,,il and Barnaul 625 km by rail from Ekibastuz.) 

in late 1971 and early 1972. an auxiliary track was laid from Ekibastuz 

Coal Basin (B) to Pav.ocar (29) in order to speed up the transport of 

Ekibastuz coal to Western Siberia. 

^  Ekibastuz Coal Transport within Kazakhstnn 

Most of the Ekibastuz coal used within Kazakhstan is transported 

wxthin the vicinity of Ekibastuz Basin.  Some is transported 250 km west 

to Tselinograd (4) (described in the Kuzbass coal transport section), but 

most of it is used in the electric power plants of Ekxbastuz. and 

Pavlooar (29), 125 km east of Ekibastuz.  In 1970, UO.OOO tons of 

Ekibastuz coal were shipped by river barge from Pavlodar. down the Irtysh 

River, to the electric power plant of Vermsk (30), 25 km from Pavlodar and 

the electric power plant and industrial boilers of Semipal.tinsk (31), 
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300 km from Ekibastuz, and Ust-Kamenogorsk (32), 150 km from 

Scmipalatinsk and 450 km from Ekibastuz. 

The cost of mining Ekibastuz coal by strip mining motbods is 

less than 2 rubles per ton ol conventional fuel; tbe delivered cost of 

1 ton of (conventional fuel) Ekibastuz coal to Ust-Kamonogorsk is 3.3 

rubles per ton.  The delivered cost of one ton of Ekibastuz coal in Omsk 

is 3.0 rubles per ton; that of Kuzbass coal (from open-pit mines) is 4.1 

rubles per ton. 

3.  Comments on Karaganda and Ekibastuz Coals 

The use of Karaganda and Ekibastuz coal Is as follows:  32.4 

percent for electric power stations, 14.1 percent for industrial boilers, 

14.3 percent for metallurgy, 13.8 percent for residential needs, and 11.6 

percent for transportation fuel. 

In the future, Soviet planners would prefer to use the cheap 

open-pit mined coals of Kazakhstan as fuel for electric power stations and 

to transmit electricity to other economic regions, rather than ship coal. 

Imported Kuzbass coal is cheaper for Kazakhstan metallurgical plants than 

local Karaganda coal.  The high ash content (23.9 percent) of Karaganda 

coal reduces the raw coal down to 51.2 percent of its original tonnage, 

as a result of the enrichment process, compared with 76.7 percent for 

Kuzbass coal.  Moreover, Karaganda coal still has 9.5 percent as compared 

to 8.3 percent for Kuzbass coal, even after the enrichment process.  The 

enrichment process costs 2.5 rubles per ton for Karaganda coal and 1.4 

rubles per ton for Kuzbass coal. 

The comparative costs of mining and transporting Karaganda coal 

to various points in Kazakhstan has been estimated by Soviet Gosplan 

economists as follows: 
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Delivered Cost  per Ton of 
Coal Orißln Destination Conventional Fuel 

Karaganda 

Kuzbass Lisakovka • * 
5.6 

Karaganda 

Kuzbass Tselinograd 7.3 

4.5 

Karaganda 

Kuzbass Alma-Ata 8.6 

5.6 

Karaganda 

Kuzbass Chimkent 8.9 

6.6 

Karaganda 

Kuzbass Guryev 10.4 

6.7 

G'       East Siberian Coal Transport   (Figure  B-32) 

1.       Kansko-Achinsk Basin 

In 1970,   approximately 20 million metric  tons of primarily brown 

coal were mined  at Kansko^chinsk Basin  (K),   of which 2.4  million tons 

wore ..xportod  to othor regions and  the remainder used within  the confines 

of   l.h:   KnHUirn SllH.i-h.ii rconomic  ItgJJMl. 
• 

Within  the region most of the Kansko^chinsk coal  is used  in 

electric power stations  in the basin itself-the Nazcirovo  (1), 

Statsko-Bogotolsk (2),   and Sraha-Borodin (3)   power plants-a. «»U as in 

Krasnoyarsk (4)   and Kansk (5).   which are two  industrial cities located 

on the edge of the basin. 

In addition to coal-fueled electric power plants.   Krasnoyarsk 

and Kansk have major  industries.     Krasnoyarsk has chemical,   paper-producing 

and heavy machinery plant, as well as food-processing and  lumber plants 

Krasnoyarsk is also the largest city in .ästen. Siberia,   containing over 
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ktU of the populatic m ,.„,, „ thc .„dustry|  ^ ^^ ^ ^ ^ 

onerBy to the ,egl„„,    Kan,h ceetelns ^„her „tus,  fe,d,rMoa8lng ^„„^ 

and machinery plants. 

Two  » t.uee million tons of Kansko^Vchinsk coal are sent 575 k. 

along the Ea.t Siberian rail-line t > Cheremkovo(6)  where  it  is used  in 

the coal-fueled electric power station,   and  100 km further down the line 

to Irkutsk (7).   a l.rge  industrial city which uses Kansko^hinsk coal  in 

its coal^owered electric power station.     Irkutsk has large machinery 

production,   lumber,   and  food-processing plants as well as  leather works. 

in 1970.   about 2 million metric tons of Kansko^chinsk coal were 

sent along the East Siberian line to Anzhero-Sudzhensk  (8).   325 km from 

the Kansk^chinsk Basin,   for use  in the electric power plants of the 

Kuzbass.     In the  same year about 400.000 tons of KanskoHVchinsk coal were 

sent to Kazakhstan via the Achinsk (9)-Minusinsk (10)   line of the East 

Siberian rail system and the Minusinsk (10)Barnaul  (ll)-Semipalatinsk (13) 

line of the Siberian and Kazakh rail systems. 

2«      Cheremkhovo Coal Basin 

About 25 million metric  tons of coal were mined  in Cheremkhovo 

Basin  (C)   in 1970.   of which 3.9 million were exported to other regions. 

Within the region of Eastern Siberia,  most of the coal from 

Cheremkhovo (which is primarily mineral coal but also contains some brown 

coal)   is used  in the vicinity of Cheremkhovo  (6)   and Irkutsk (7)  for 
energy fuel. 

Several hundred thousand  tons of Cheremkhovo coal are shipped 

by river barge from tne Makarevo coal-storage basin at Cheremkhovo up 

the Angara River to Bratsk  (26)-a distance of 400 km.    Bratsk has a 

cellutouse and paper industry as well as lumber plants and a 4.600 megawatt 

power plant.    From Bratsk some of the coal ahinnort K„ „ tne coal shipped by barge via the Angara 
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River, together with coal sent to Bratsk via the Cheremkhovo-Tayshet (27) 

and Tnyshet-Bratsk rail-lines, is sent along the Bratsk line to Ustkut (28), 

which is located 230 km by rail from Bratsk and contains lumber and 

ship-repair and ship-machinery factories as well as a coal-fuelod electric 

power station. 

Some Cheremkhovo coal is shipped 750 km westward along the East 

Siberian line to Krasnoyarsk, from which half a million tons of energy 

coal is dispatched by river barge up the Yenisey River to the lumber and 

ships machinery plant» of Enisecsk (15), Maklakovo (16), and Abalakovo (17), 

many of the residents of which work in the Anyaro Pitsk iron ore mines (18). 

About 5,000 tons were shipped In the opposite -'Erection all the way to 

Dudlnka (24), 1,650 km from Krasnoyarsk, from which the coal was carried 

by ocean freighter 1,560 miles to the Far Eastern part of Tiski (25) on 

the Tena River. 

Some of the coal of Cheremkhovo Basin is sent to U?an-Ude (19), 

which is 475 km east of Cheremkhovo via the East Siberian rail-line. 

Besides having a large coal-fueled electric power station, Ulan-Ude also 

has chemical plants, transport machinery plants, and textile and food- 

processing plants. 

In 1970, about 400,000 million metric tons of Cheremkhovo coal 

was sent westward along the East Siberian line to Anzhero-Sudzhensk (8) 

and other cities and stations In the Kuzbass. 

In the same year 2.5 million tons of Cheremkhovo coal was sent 

eastward along the East Siberian and Baykal rail-lines into Blagoveshchensk 

(20), which is 2,200 km from Cheremkhovo and other cities in the Far East 

economic region. Blagoveshchensk is a center of shipbuilding, machinery 

production, food processing, and lumber-finishing. 
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3*       The Bukachacha Basin 

The B„kacl,acha Ba.la  CM   In  the ChUa coal rc-lon co„tal„8 

cokin. coal of cxtraortl„arUy hlgh ,„,„,,    About , mllUon ^ ^ ^ 

»re «nod a. Bukachacha  i„ iBTO.   a«! about 400,000 ton. of thl. «,„ 

«n. to ateoX p.ant, „ .„a rar ,..,, partlcul„ly to ^ tt<#i ^ ^ 

■—!**»«_.    ^ u , rall „„^ ^ t ^^ ^ (MI ^ 
A~r Hivar, an. oontalna.  !„ .ddltton to „ lro„ TOtallurgical lndü8try 

oil ronnanea,  bunau, materlal, „.,,   chemlcal ^^    ^ ^      ' 

building and  lu»bar planta,   as «ell a. a coal-fueled electr, 
lueiea electric power atation. 

The re.t of Bukachacha coal u used In CMU (14), ml* is 350 

k. fro. Bukachacha and la a large Industrial clty .uh che.lcal and heavy 

«ohlnery plant.,  food^rocesslng,  and saw „ills a„d lu^e- pia„t. 

*"       "»her Coal Basins  in Far K.stern Reclon 

The two other „ajor coal „asms In the Far Bast are  the Minusinsk 

Bssin QO  and the Cuslno Ozero coal-fields M).    The M1„usiI,.k coal was 

used in the co.l-fueled electric power station of Hinu.msk (u,    and . 

«all .«„nt was exported together with Kansko^chlnsk coal  to Kasakhstan 

The hrown coal of Ou.lno Oseto  M,  .a8 üred  „ the ^^ ^   .^ 

of Ulsn-Ode (IB),  located 125 km north of Guslno Ozero by r.u. 

•*       Cost3 of and Comments on Katern Siberia r»0i 

The following tabulation presents costs of Eastern Sibt—n 
coal: 
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Basin Cost or mniac Cost to Varl uus Users 
(Hubles/Motric Ton) 

Kansko-Achlnsk 1.1 Krasnoyarsk 2.9 
Irkutsk 4.6 

Minusinsk 5.6 Krasnoyarsk 10.0 
Cheromkhovo 2.6 Krasnoyarsk 5.5 

Irkutsk 4.3 
Ulan-Ude 5.6 
Chita 7.2 

Bukachacha 7.5 Chita 10.1 

Brown coal  is mined   in  the Kansko-Achinsk,  Minusinsk,   and 

Chennogorsk basins  and  to a  lesser extent  in the Cheremkhovo Basin.     High- 

quality,  easily-transportable  brown coal  is mined  at Minusinsk.     Mineral 

coal   is mined primarily at Cheremkhovo,  Gusino Ozero,   Norilsk,   and 

Bukachacha,   and  at  the latter particularly,  high-quality coking coal  is 

extracted. 

The uses of coal within the Eastern Siberian region  are as 

Use 

follows 

Percent 

42.5 

11.4 

7.8 

4.9 

■ 

4.7 

14.6 

Electric power stations 

Industrial boilers 

Metallurgy 

Industrial and governmental heating 

Residential needs 

Transportation 

Future plans call  for the continuing conversion of railway locomotive 

and  river transport engines from coal tc diesel and electric and 

internal-combustion engines.    However,   coal will continue to be the 

dominant energy fuel in Eastern Siberia: 
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f < 

Form of Fuel Percent of All Fuels Used 
19(i5 

81.0 

Next 5-10  years 

Coal 84-85 

Fuel oil 3.8 4-5 

Gas - 5-7 

Wood 15.2 2-3 

Electric power stations will continue to multiply, and about 60 percent 

of their fuel will come from the Kansko-Achinsk Basin alone.  (Huge power 

stations of 3.5-4 megawatt capacity will be built in the Kansko-Achinsk 

area and will form the greater part of the EES (Unified Electric-power 

Stations of Central Siberia).) However, the transmission of Eastern 

Siberian coal-fuel in the form of electricity over long distances 

significantly lowers its effectivess and thus raises the cost of the 

energy by a considerable amount.  In the next few years, smaller electric 

power stations will be built in A^eisk, Kharanor, Tugnusk, and aeverr.l 

other smaller mining areas. 

H,  Far East Coal Transport (Figure B-33) 

In 19W, 25 million tons of coal were mined in the basins of the Far 

East, and of this about 200,000 tons were transported out of the region. 

The principal basins being mined in the Far Eastern region are the Bureya 

(B), Raichikhinsk (R), Primorye. Sakhalin (S), Magadan (M), and Yakutsk 

(V) (or Lena) basins. 

1.  Raichikhinsk Basin 

Raichikhinsk is the only basin in the Far East exporting coal 

to another region.  In 1970, 200,000 tons of Raichikhinsk coal were 

transported along the Baykal rail-lino to Chita (1).  The industrial 

region in which Chita is situated is described in the section on Eastern 

Siberian coal transport. Some Raichikhinsk coal is also transported by 
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From Ussurusk, Burcya coal continues on its southern run to 

Vladivostok (18), where some of it, together wiih some coals from the 

local Primorye area (P), are loaded onto ocean freighters and shipped 

northeast on the Sea of Japan to Kholmsk (25) on the wostorn shore of 

Sakhalin Island. There it is distributed along the Sakhalin line to the 

paper mill and fishery cities down the west coast and over to Yuzhno- 

Sakhalinsk (24), the largest city of the island and a center of machinery 

production and food-processing as well as the lumber and paper industries. 

From Kholmsk some of the coal continues to move by ocean 

freighter along the Pacific coast to the port of Pevek (19), a meat and 

dairy industry center, in the Chukotka district at the extreme northeastern 

corner of the USSR.  In 1970, 1 million tons of Bureya and Primorye coal 

were shipped by ocean freighter from the Primorye region to the 

Chukotka district. 

3.  Primorye Basin 

Most of the Primorye coal is brown coal which is used In the 

coal-fueled electr'  power stations of Tavrichanka (20), and Artom (21) 

(located within the basin) as well as in the electric power plants of 

Vladivostok (18) and Nakhodka (22). Each of these latter cities is a major 

rail station and ocean port.  Vladivostok and Nakhodka both have large 

nonferrous metallurgical plants, which obtain their raw ore from the gold 

mines of Blagodatnyi (A) and the polymetallic ore mines of Tetyukhe (B) 

and Kabalerovo (C).  In addition, Vladivostok contains a large shipbuilding 

industry, food-processing plants and lumber plants.  Nakhodka has machinery- 

production and building-material (including cement) plants. 

•1.  Sakhalin Basin 

The Sakhalin Basin is the source of energy-fuel for the electric 

power station of Aleksondrovsk-Sakhallnskli (23) as well as the paper mill 
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and   fishery cities of western  Som   ! 
western Sakhalin and  the  indusfrid     < 

Sakhalinsk  (24)     whi.h industrial city of Yuzhno- 
»«v  v^i^     wnicli were  dci^riu^^ 

described earlier l„ this section. 

Abeut 700,000  tecs of schalle ceal,  „ „_. ,, 

- --oda ,«   ,„ 1970.     u tho s     1- " "~- "V oceac  ird^ter 

-PPdd h, sea tr<m „^  I"        V0" •b0"t *••- - •« deal .re 

-—- J desirr:::::::: :r'bcd o"u",•Thi8 

5. 

Yakutsk and Magadan  coals are used  almost  entirely  „  th   , 
respective mining regions.    About 60>000  tons of ^  ^  their 

over  lao^M  km of hard-surfac - '      " "^  ^ deliVCred 

•^ard  surfaced  roads by truck  to Yakutsk  (26)       - 
same  amount of Y3kutsk coal  is d.   . "^ the 

is delivered  by truck to Magadan   (27) 

-re J::::: cr::rpri^ t~"- ~ -——. 
—.stern part ., t COnVerSl0" ^ eleC,rlC ~~' ****  * *• 

---^f:::: c::::v::;r--1------^ 

- ~, a. icdcstr:;::;:::us:32-4 —■ — 

Raichikhinsk "'•  The brOWn coal of 
axchikhinsk, used in power ng steam engines of th   M 

- ^ ^ - ~ -ch produces much r  ^^ ^ ^ ^ 

enormous fuel losses (through waste) and the f.. n n d I^ "^ 

locomotives in order to clean out th   . ^^ the 

conversion of trans  .    " ^ ^ ^ and ^ deposits.  The 
of transportation fuel from coal to diesel and  i 

will reduce these costs and will allo ^  POWer 

•nines to be shut down. " Certain Smaller' hi^-^t/lo^utput 
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The comparative costs of delivered Raichikhinsk coal to various 

cities arc as follows: 

Blagoveshchensk 

Khabarovsk 

Komsomolsk 

Chita (Eastern Siberia) 

Cost 

(Rubles per Ton) 

•1.6 

5.0 

5.9 

11.1 

I.  Coal Basins of Urals (Figure B-34) 

In 1970, over 70 million metric tons of coal were mined in the Urals 

region, of which 6.8 million tons were exported to other regions and the 

remainder used within the Urals. As mentioned in the earlier discussion 

on Kuzbass coal transport, the Urals embraces one of the most concentrated 

and diversified industrial regions in the country. Most of the coal 

mined in the Urals itself is brown coal used for energy fuel; most of the 

coal used in the coking plants of the iron and steelmaking complexes of 

the Urals is imported from the Kuzbass and Karaganda Basin. 

1.   Kizel Coal Bas in 

Most of the mineral coal (as opposed to brown coal) mined in 

the Urals comes from Kizel Basin, and most of the small amount of coal 

transported out of the Urals to other regions comes from this basin. 

In 1970, 12.7 million metric tons of mineral coal were mined at Kizel, of 

which 5.8 million were exported to other regions. 

Coal is transported 100 km by rail from Kizel Basin to Perm (1), 

from which it is transported 125 km along the Sverdlovsk rail-line to 

Kirov (2) in the Volga-Vyatka region.  In 1970, 5.8 million tons of Kizel 

coal was transported to Kirov along this railroad route; and of this, about 
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2 million tons were distributed within the Volga-Vyatka region.  (Kirov's 

industries were described in the Kuzbass coal transport section.) 

From Kirov, some of the coal is taken 325 km north along the 

Kirov-Kotlas line of the Northern rail system to Kotlas (3) in the 

Northwestern region.  Kotlas is a major rail junction connecting the 

Northern rail system (and thus the Northwestern economic region) with the 

Gorkii and Sverdlovsk rail lines (and thus with the Volga-Vyatka and 

Urals economic regions).  Kotlas is also a major industrial city with 

shipbuilding and heavy machinery plants, paper mills, food-processing plant, 

and building-material plants.  Kotlas also has a coal-fueled electric power 

plant.  In 1970, 2.2 million metric tons of Kizel coal was transported 

along the Kubyshev and Kirov-Kotlas rail lines to Kotlas and the North- 

western region. 

Finally, a smaller amount of the coal transported from Kizel 

Coal Basin to Kirov continues along the Kirov-Yaroslavl rail-line to 

Yaroslavl(4) in the Central economic region.  Yaraslavl, 1,025 km by rail 

from the Kizel Coal Basin, is a major industrial city with chemical plants, 

heavy machinery (including transport machinery) plants, textile factories, 

and food-processing plants, as well as a coal-fueled electric power station. 

In 1970, about 1.6 million metric tons of Kizel coal was transported along 

the Kuibyshev a.nci Kirov-Yaroslavl rail lines to Yaroslavl and the Central 

economic region. 

The Kizel coal remaining in the Urals is used primarily in Perm, 

whose industries were described in the section on Kuzbass coal transport. 

The Kizel coal dispatched to Perm is put to the following uses:  44 percent 

for electric power stations, 22 percent for coking plants, 13 percent for 

industrial boilers, 17 percent for residential needs, and 4 percent for 

various other needs. 
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2-       Chelyabinsk Coal Basin 

Chelyabinsk Coal Ba3in,   which proves brown coal.   iS  the  largest 

bas.n  in  the Urals.     in 1970,   about 30 . mni . largeSt 

this h     . ^ milll0n mt*to tons were mined  in 
this  basin,   and  of  this r   rY ! milllon   . 

UOn t0"S ** ^^ '^- * NMM. 

A.uu,   75 peroo„t of thc coal ^^ ^ Chelyabin 

-   . ...a ^ Ch0lyabi„sk| and ^^ (7)| ^ ^ ^ ^^ ■ 
-  e ^„sk.     Abouf,  15 perce„t  of ^^  ^^   u ^^   ^   ^^^^ 

i      - .on a„d stoelmaklng a„d nonf(!rrous ^^^^^^ ^^^ 

.= lnS.,  a„d th0 «.^ ls usod  for .^^^ ^ 
^*   :„ 197o, ^ . mimM .ietrlc tons of ^^   ^ 
-~ t.an.pcte. ..on. tlK Kulbvshev rall.Ulla ,„ ^ 

»•        Yegorshino Coal Transport 

About r.a ,nuon to„s of nlncrol CQal „ero mlned 

Coal Easm in 1970.    .ill of ti,i.        , »otorshino 

.ef,ion(   and  about  17 percent  of  11,,. 
Cüal  mined  at  ^'orshino was used   in 

the   Yegorshino electric  power p^u   M   ft*.       T 

in cokin.  m     . 'wenty-two  percont  was used 

'     00  "  "^ YCy0rShi"0 —   -  — - Percent was used   in 
industrial  boilers  in Sverdlovsk      Th 
U^l «rdlovsk.     The  remaining 34 percent was used  for 
local residential and  transport needs 

**   aaaga* aa »gegigai c*i ^lin- 

 :: ~of thc 25-7 "uuo" - -—-— 

'cc,   where 83 percent   (93 percent of i-h K-eicent of the remainder) 

1,98 



was usud in electric power stations in Chelyabinsk (5), Kurgan (7), 

Troitsk (6), and Magnitogorsk (11).  The distances by rail from the 

Volchansk and Bogoslovsk basins to each of these electric power plants 

are as follows: Chelyabinsk, 500 km; Kurgan, 725 km; TrcUsk, 625 km; and 

Magnitogorsk, 900 km. The remaining 6 percent (or 7 percent of the coal 

shipped to Chelyabinsk Province) was used in industrial boilers in 

Chelyabinsk. 

5.  Comments on Mining Costs in the Urals 

In spite of the transportation costs involved in inter-regional 

cargo, Kuznets and Karaganda coals are generally cheaper in the nrals than 

local coals—even near the Ural coal basins themselves. Thus, the cost 

of Kizel coal In Perm (in terms of conventional fue1  is 11.3 rubles 

per ton, compared with 5.8 for Kuzbass (surface-mineo coal).  This is due 

to the high mining costs involved in mining the underground, long- 

exploited mine shafts of Kizel Basin, which has the deepest mining shafts 

in the USSR.  Similarly, the cost of Chelyabinsk brown coal in Chelyabinsk 

is 14.4 rubles per ton of conventional fuel, compared with 8.9 rubles per 

ton tor Karaganda coal and 5.2 rubles per ton for Kuzbass coal. Most of 

the coal in Jhel^binsk Basin is mined underground and in addition, has 

a lower calcrific content than the mineral coals of Karaganda and Kuznets 

Coal Basins. 
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MINRKAI, COAL AMU ANTHRACITE EXPORTS FROM THE USSR 

f.o.b. Russian border. 

COMECON countries. 

('ountry U) 70 1971 
of Amount Value 

Destination (thousand tons) (thousand rubles)* Amount 

734 

Value 

Austria 787 8,190 12,301 

Belgium 53 259 30 352 

HunKaiy+ 378 4,917 346 4,861 

Bulgaria''' 136 2,579 246 5,135 

GDR+ 3,319 44,054 3,854 49,392 

Greece 46 690 31 737 

Denmark 544 2,307 529 3,559 

Egypt 537 6,077 499 7,561 

Italy 2,039 11,733 1,769 22,469 

North Korea 587 9,392 500 8,211 

Netherlands 33 150 a „ 

Poland^ 7,072 98,026 8,388 118,229 

Romanla+ 410 4,996 406 5,196 

FRG 32 224 31 215 

Finland 9,449 4,498 511 7,297 

France 1,526 22,188 1,420 22,687 

Czechoslovakia''" 2,706 30,562 2,915 34,360 

Sweden 555 3,723 327 3,042 

Cuba 51 848 78 1,361 

Jugoslavia 1,139 10.577 1,144 17,441 

Japan 2,855 31,119 2,450 32,773 

Mongolia 2 

34,256 

29 

297,138 

2 38 

357,217 
Total 26,210 

COMECON 14,021 

(41% of 

total) 

16,155 
(62% of 
total) 
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Ctnmtry 
<>r 

Bulgaria"'' 

Hungaryt 

Denmark 

North Korea 

Romania' 

Finland 

S-^den 

Cuba 

Mongolia 

Czechoslovakia^ 

Total 

COMECON 

COKING COAL EXPORTS   PROM THE  USSR 

1970 
Amniml. v,, |,l(, 

(ilHuisaiKl  Uma)     (Ihoii.stnul   mhlrM)4 

136 

559 

1,498 

116 

106 

833 

598 

126 

38 

1 

4,011 

3,026 
(76% of 
total) 

f.o.b.  Russian border. 

COMECON countries. 

2,579 

11,115 

28,902 

2,489 

3,009 

16,329 

18,663 

2,579 

P79 

27 

86,571 

1971 

Amount Vnluc 

246 5,135 

628 13,743 

1,294 26,779 

10 377 

159 4,549 

1,080 22,875 

579 22,709 

147 3,742 

54 1,671 

1 26 

75 1.710 

4,273 103,316 

3,323 
(78% of 
total) 
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MISSION 
of 

Rome Air Development Center 

tOX is the principal AFSC organization charged with 
planning and executing the USAF exploratory and advanced 
development programs for electromagnetic intelligence 
techniques, reliability and compatibility techniques for 
electronic systems,  electromagnetic transmission and 
reception,  ground based surveillance,  ground 
communications,  information displays and information 
processing.     This Center provides technical or 
management assistance in support of studies, analyses, 
development planning activities,  acquisition,  test, 
evaluation, modification, and operation of aerospace 
systems and related equipment. 
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Source AFSCR 23-50,  11 May 70 ' ' 
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